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PREFACE 


Those who teach economic geography face a great majiy problems 
Many of these result from the varied and complexity of the economic 
activities which must be described and interpreted for their students 
Even the best textbook, ticing practical limitations of length and weight, 
can go little beyond a generalized description and explanation of spatial 
variations These generalizations need further development and exempli- 
fication if beginning students in geography are to grasp them Such ex- 
panded treatment is particularly Important If we wish the students to 
develop the ability to reason independently from the generalizations and 
to apply their conclusions to current world affairs 

There Is a growing recognition that additional reading assignments 
to supplement textbook materials are desirable Making such reading 
assignments, however, creates serious problems for instructors in most 
colleges and universities Potentially valuable material may be found in 
a tremendous variety of publications Even if the library is large enough 
to have most of them in its cotlection, these publications will be scattered 
and difficult of access for students Just making reading assignments In 
familiar and readily accessible geographical publications can create 
major problems when large numbers of students are involved 

This book brings together in convenient form a collection of supple- 
mentary readings for use In an introductory course in economic geog- 
raphy It la designed to be useful with any of the widely adopted text- 
books in economic geography now available If combined with an eco- 
nomic atlas, this collection of readings could Itself be used as the basis 
for a one-quarter course Additionally, the variety of articles included 
is such that the book will be a useful supplement to text materials in 
introductory world regional geograply courses, some advanced economic 
geography courses, and courses In such related fields as regional eco- 
nomics 

The selection of articles for this book was very difficult The prob- 
lem was mainly One of elimination from the multitude of possibilities 
The articles included were chosen alter an examination of nearly one 
thousand which seemed potentially useful {Practical problems and the 
wide choice available limited consideration to articles published in 
English > Many more than the final number of articles would have made 
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useful supplementary reading, but problems of space and cost severely 
limited the number which could be included The primary cntenon In the 
selection of articles was that they provide greater depth on topics of Im- 
portance to economic geography is possible in a textbook Some ot 
the articles are conventional ■casesludles,"butroany were chosen because 
they more broadly illuminate a princlpti or a generalization than is pos- 
sible in a detailed study of a single occurrence of some t3rpe of economic 
activity 

Several additional considerations helped to guide the final selection 
It is desirable that students in introductory courses become acquainted 
•with the research being done by geographers and with some of the impor- 
tant geographical journals Therefore, nearly half of the articles are taken 
from famlUar journals of the profession Onthe other hand, students should 
realize the -wide range of publications in which material relevant to eco- 
nomic geography can be found, so 28dilfereTit publications axe represented 
In some cases it was necessary to sacrifice additional excellent articles on 
a particular topic to ensure that as many as possible of the subjects usually 
included in an introductory economic geography course be represented by 
at least one article each 

The selection of articles for a book such as this can never achieve all 
the desirable objectives nor satisfy completely all who may use it The 
first edition particularly inevitably reflects my own preferences and prej- 
udices Many desirable articles were omitted because of space limitations, 
but some may simply have escapedmy attention Suggestions of articles for 
possible inclusion in future editions will be welcomed 

If the booklsfounduseful, revislonswillbe made necessary by changes 
both in the facts pertalmngtothe subject matter and in the techniques of the 
field The articles here included bear various dates, but an attempt was 
made to select maierial which was both broadly useful and still represen- 
tative of the contemporary situation 

Two particular questions of emphasis which may be raised can be ex- 
plained here This first selection may containfewer examples of the useof 
quantitative techmques than some would prefer The presentation of re- 
search techniques, however, is only a secondary objective of the book As 
more of the substantive results of applying quantitative techmques are re- 
ported in a fashion comprehensible ^ students in an introductory course, 
such articles will certainly be Included Also, it might have been expected 
that more articles describing the relationships of economic actmhes to 
urban areas wouldbe Included, it -was feltthat the several recent collections 
of readings concerning urban areas adequately covered this aspect 
The physical formoftheboofcwasdictatedby the effort to keep the cost 
down to a level at which many students could afford their own individual 
copies This was judged more important than uniformi^ of ^e style or 
margin width 
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My greatest debt, of course, is to those who performed the research 
and wrote the articles here included Also the cooperation of publishers 
and authors in allowing the use of the matenal must be acknowledged 
My gratitude is extended to all, but special mention must be made of the 
role played by Economic Geography and Its long-time editor, Dr. Raymond 
Murphy. The function of this Journal in providing an outlet for reporting 
the results of research in economic gec^raphy and Dr. Murphy's constant 
encouragement of such research and reporting caimot be overestimated 
Without the solid core of articles avjdlable from this source, compiling a 
book such as this would have been much more difficult and the result less 
useful 

Many people’s work, suggestions, and criticisms have assisted in the 
preparation of this book. They cannot alt be recognized here, but If the 
book contributes to a more effective teaching and realistic presentation 
of economic geography I hope they may feel ajnply rewarded 

February J967 Uouard G. Roefike 

Cfrbma, Tlfinols 
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INTRODUCTION 


Economic geography is the field 
of study which seeks to understand 
the areal patterns of man’s eco- 
nomic activity. This seems to be the 
common denominator of the variety 
of definitions offered by writers in 
the field. Each author of a textbook 
defines his field in his own words, 
and in no two economic geography 
textbooks have the authors chosen 
precisely the same words and 
phrases to describe the field An 
examination of the contents of a 
number of the major textbooks, how- 
ever, reveals a greater consensus 
on the focus of the field than the 
varying statements of definition 


would suggest 

In part, this multiplicity of ddi- 
nltlons simply mirrors the situ^ion 
in the field of geography as a whole. 
There, too, a widely accepted con- 
cern with areal patterns has fre- 
quently been obscured by different 
ways of verballzli^ that focus of In- 
terest. Whether they define geog- 
raphy as the study of 'areal differ- 
eJlallon- or ol .d,fIote„«s md 
slmllarllles •’etwee" “ 

■spatial Intoracllon," 
work OP similar proOlema aadcom- 

mupicate elleefrely witheaeholl..r 

la the same •“•’“>»’ /"f”; 5' 
words they choose to 

Held, economic eeographers all con- 
cern themselves with the areal pal- 
terns of economic activity. 

McSer reason lor the varying 

rmt‘°;Spih:'irSKtps 


ent aspects of the subject.* For ex- 
ample, some authors choose their 
material to emphasize the theme of 
economic development.* This leads 
to an examination of the reasons 
for differences in the level as well 
as the kind of economic activity m 
various parts of the world. Other 
authors, following a very old geo- 
grapWc tradition, choose to empha- 
size man-earth relationships.* 
These books frequently give par- 
ticular emphasis to the physical en- 
vironment Still other authors may 
phrase their definitions so as to al- 
low them to Include or exclude cer- 
t^ actlvllles. For example, some 
authors deliberately exclude per- 
sonal and professional services 
from the scope of the subject, < 
whereas others are concerned that 
patterns ol consumption be expUc- 
Itly included » It should be stressed 
again, however, that Inspiteofthese 
differences In emphasis the various 
authors utUize most of their space 
In the discussion of a common group 
of economic activities. It Is workon 


»TI» /oeitn»»$ In ttW InlrwheUoo «r* iBlenUrt lo 
•nrl«4> most 8t U» lentbooM commoalr us-1 to 
halroilutlorT •conpmit r»o?T»;*iy eonrjes. Tli»r»- 
fore nch bonk h >0 boon rof^rred to only once, klo 
iMorti m»n 7 of them nt srrcrnl of thee»l*e«rl«s dlo- 

”llJt»1tENCE A. HOfrMAK gcoomle 
ffcew York The Roiikld Pre«» Compnny, lOGSX 
' Sc. LAWODON WBITC, PAUl. GRIFFIN,^ 
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--o«, CklUoraU ttYtU-orth PubUnUni CoraonnY, 
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These questions should be raised in 
regard to each activity or commod- 
ity to be studied In fact, If the stu- 
dents could be trained habitually to 
ask these questions — to make geo- 
graphic analysis a regular part of 
their thinking — most instructors 
would consider their introductory 
economic geography courses a suc- 
cess. 

The first question to be asked 
in any geographic analysis is, 
•Where?" Contrary to popular opin- 
ion, this is not the central interest 
of geographers, but no geographic 
analysis Is possible until the de- 
tails of the distribution of the phe- 
nomenon have been established 
This Is the least interesting and 
most difficult part of any introduc- 
tory geography course. As in an 
introductory course in any subject, 
there is no substitute for a cwtsld- 
erable amount of memorization. A 
variety of devices — maps and 
others — may help, but the student 
must learn the locations of the ma- 
jor coal deposits of the world be- 
fore he can use these facts in fur- 
ther analysis. 

The next question to be asked Is, 
“Why There?" Once the details of a 
distribution have been clearly es- 
tablished, the real enjoyment In 
learning economic gei^raphy be- 
gins. Most of the activities of Inter- 
est are unevenly distributed over 
the earth, and simple explanations 
of their location seldom suffice 
Economic geography may call on 
any other discipline or body of 
knowledge to provide information 
which will cCBitribute to the under- 
standing and explanation of loca- 
tional patterns. 

This attempt to explain the loea- 
Uot of economic activities is Jhe 
heart of most Introductory econom- 


ic geography courses- It Is an at- 
tempt In which the instructor is 
constantly engaged along with his 
students. CXir knowledge of the rea- 
scais for the location of most eco- 
nomic activities is still imperfect 
and incomplete, and research is 
constantly providing new evidence 
to improve and refine our explana- 
tiems. Even if we could completely 
explain the reasons for the location 
of all economic activities, ourques- 
tlcming would not be finished. In 
many cases an activity has been lo- 
cated in a particular place for a 
long time, in other Instances the lo- 
cational pattern may be changing 
rapidly. Even if we can explain 
clearly the reasons for the original 
choice of the site, we may face 
equally great complexities in under- 
standing its survival on that site 
through a long period of changing 
conditions. Changing conditions are 
the constant preoccupation of the 
economic geographer. He is inter- 
ested not only in explaining present 
locations but in predicting future 
ones. While the basic principles 
may remain the same, no pattern of 
distribution of economic activities 
is static for very long. Tlie work of 
(he economic geographer, tike that 
of the housewife, is never done. 

The last question to be asked by 
the student of economic geography 
Is, 'So What?" As some of the mod- 
ern textbooks are beginning to em- 
phasise, the study of distribution 
and causaticn does not end the task 
of an economic geographer.JIemust 
seek to understand the consequences 
of the distributions be has been try- 
ing to explain, he must try tounder- 
stand the spatial interrelationships 
among various kinds of economic 

**a. V FItTEIt. Ffonn'rle ey rr l'Vmrnt /\nr 

Yan H^r***>< U buu* C0<ni>ur, 
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activities and bet«fen economJcae- 
tinties and other physical and hu- 
man pheRomena. It is this attempt 
«1ilcb adds real d»?th to economic 
get^raphy, for It is an understand- 
ing of these caisequencesand Inter- 
relationships which makes eccnom- 
ic geography truly cperaticnal in 
helping to sohe major local. Ra- 
tional, and world problems. Obvi- 
ously the eiteat to which this com- 
plex understanding has so far been 
achieved is limited; even more lim- 
ited Is the extent to which it can be 
transmitted jn ac introductory 
course. Nonetheless, if studentsare 
to reccgmze the full dimensions of 
the field, the atteespt must be made. 

Just as it was earlier suggested 
that evidence useful to economic 
geography may come from any field 
of study, so any conceivable re- 
search technique may be emptied 
if It promises to provide useful is- 
(ormaticn. The articles la this book 
of readings Illustrate some cf the 
variety d techniques in frequent 
use. In common with all of geog- 
raphy, the map is the eccnomic ge- 
ographer’s most characteristic tool. 

“nje economic geographer's inter- 
est in the spatial patterns cf eco- 
nomic activity leads to the use cf 
maps in a variety cf ways. Most di- 
rectly, be may map the distribuboo 
of the activity in ^ich be is inter- 
ested and use this map as a direct 
research looL Mental or physical 
ccmpariscn d the map cf his activ- 
ity with maps cf other distributiaas 
may provide useful hypotheses for 
the researcher to investigate. In 
some cases, a variety cd factors 
thought to be associated with an ac- 
tivity may be mapped so that their 
distritxitims may be congjared with 
each e^er and vath the map cf die 
activity itself. tMiatever maps may 


have been used in the research, 
however, i-he article frequently will 
contain cee or more cups designed 
specifically to Illustrate the conclu- 
sions. Althcugb evidence may be 
drawn from fields not spatially ori- 
ented, it is the spatial varlaticn cf 
phenomena In which the gec^rapher 
is interested, and that spatial vaii- 
aticn usually is expressed in map 
form. 

Quite recently statistical tech- 
niques hare been used more widely 
In geographic research than has tra- 
dlticnally been the case. These tech- 
niques promise to make possible the 
measaremeef d ge<^raphlc associ- 
ations which In the past have only 
been described in qualitative terms- 
It Is further hoped that greater pre- 
cisiOD cf eapressiCD, the develop- 
ment cf common measures, and the 
use of model-bullding techniques 
may assist in the formulaucet of 
more generally applicable princi- 
ples than have been achieved thus 
far. It should be strccgly eaqsba- 
sized, however, that the focus of in- 
terest, the cbjectives, and theques- 
bais asked by geographers remain 
exactly the same. Further, the sta- 
tistical techniques supplement rath- 
er than replace traditional means of 
geographic research. The essential 
elements tn geographic research 
continue to be a spirit of eurioaty 
about spatial patterns and tbeunag- 
inabCQ to design research projects 
which will help to explain these pat- 
terns. 

Certainly the general categories 
already described — cartographic 
and mathematical — do not convey 
aa adequate idea d the range of 
techniques used in geographic re- 
search. Ecaiixmc geograahers use 
any appropriate method cf gathering 
iafonnaticn, from latemews to the 
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Study of aerial photographs. Abasic 
problem in research in economic 
geography stems from the fact that 
many <k the data published by public 
and private bodies are not collected 
for areas sufficiently small tomake 
feasible the accurate discovery and 
depiction of spatial patterns A fur- 
ther research problem arises from 
the lack of agreement on the best 
measures for displaying the spatial 
patterns of widely differing phenom- 
ena. By devising new statistical 
measures, by counseling with the 
Bureau of the Census, and In other 
ways, geographers are constantly 
seeking means to portray more ac- 
curately the spatial patterns of the 
phenomena with which they are con- 
cerned. 

Economic geography, like the 
field as a whole, has many applica- 
tions which make ft a valuable part 
of every student's education. Per- 
haps the two most important values 
relate to the student's roles as an 
educated person and as a citizen. 
The purpose of attending a univer- 
sity is to acquire a liberal educa- 
tion. A liberal education is designed 


to make one aware of the world in 
which he lives, and it is obvious that 
spatial patterns of economic activ- 
play an Important role in shap- 
ing that world. Similarly, many of 
the decisions Mhlch must be faced 
by this country — and by the indi- 
vidual as an intelligent voter — di- 
rectly involve areal variations m 
eccmomic activity. 

In a more directly vocational 
sense, economic geography has 
many applications in activities of 
business and government. Such ac- 
tivities as industrial location, area 
development, marketing, and plan- 
ning benefit from the insights of 
economic geography as well aspro- 
vide career cpportunities for those 
trained in this discipline. 

The primary purpose of this book 
of readings is to provide greater 
depth and interest for the tcpjcs in- 
cluded in introductory economic ge- 
ography courses. It is hoped, how- 
ever, that it Will also serve the 
wider purpose of conveying the 
scope and the fascination offered by 
further work in the field. All who 
are interested are welcome. 



RESOURCE UTILIZATION AND THE 
CONSERVATION CONCEPT 

Cratg Duncan 

Dr Duncan is Senior Ledurer m Geography at the Untversily oj 
Queensland Hii article ts based on a paper read before the Australian 
and Ney> Zealand Assoetalum for the Adtancement of Science in June 
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K ESOURCES antj the conserva 
tion concept are intimately 
L. associated Because changing 
functions in the use- of resources are 


to speak also of the conservation of 
labor and capital 

In the developing economies of south 
em and eastern Asia the conarvatron 


so closely tied to the conservation 
oncept any attempt at definiuon is 
particularly difficult In this paper 
It IS proposed to examine the nature 
and implications of this relationship 
in so fax as they contabute to a defint 
tion of the conservation concept It 
will be a ba<ic contention that the 
conservation concept is a part of the 
total economic fabne <n which resoums 
have a fundamental role contributing 
to want satisfying processes that con 
servation therefore cannot be studied 
m isolation but must be seen m relation 
to this role It will be a further conten 
tion that conservation practices must 
be identified with a stage in the process 
of economic growth before they can be 
imposed on the use of resources. 

LABoa AND Capital 
COSSEK\ATIO> 

Although the word conservation 
does tend to evade final definition its 
use implies a managing of resources 
in such a way as to maximue the satis* 
faction of human wants. Eariy con 


of the three factors of production 
individually and colIecttvel> , receive 
considerable attention Industnaiiza 
tion IS seen as a means of providing 
employment increasing the return from 
the countr> s resources and accumulat 
ing capital with ahich to further 
production and provide necessary social 
services Because capital m these 
eountnes » in short suppl} it has 
to be accumulated painstakingly and 
utilised sparingly J E. Orchaid m 
a study of industnaloabon in Japan 
China AfamLuid and fndia has exam 
ined recently published material of the 
United NaPons Economic Commission 
for Asia and the Far East which 
relates to this subject-’ He suggests 
that capital formaport ts well mgh 
impossible where people are on mai^ina] 
subsistence leiels He notes that Japan 
has obviously been the most successful 
in mng above these leiels achiei^ 
lar^ly through the taxation of agn 
cultural effort and the diversion of 
accumulated capital to more remunera 
tivc industrial activities 


servatiomsts were concerned only with ‘John E. Orchard IndustmLaaiion in 
the part that * land played m con “ Mainland and India — Some 

jt . I’mcM Impl cations Annals Asm Amrr 

tnbuting to this end but it is legitimate C«j » Vol so, i960 pp. 19i-2I5 


•Resource Uiiltsation and the ConserveaUm Concept’ by Craig Duncan Reprinted 
from Ecffliomfc Gei^aphy Vol 38(4pntl962) pp 113 121 mlh permission of the 
editor 
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In India and China opposing view 
points arc expressed in the reactions 
to labor surplus and capital shortage 
On the one hand India la trying to 
reduce population incrense and through 
the operation of five year plans to 
build up a core of capital intensive 
industries which will eventually absorb 
some labor, raise per capita income and 
make best use of natural resources 
China on the other hand is trying to 
absorb her embarrass ngly large popula 
tion in predominantly labor intensive 
industries As a result Chinese are 
mass-employed more or less gainfully 
m the fields on public works projects 
and in various handicraft industries such 

as the home-smelting of iron ore 

It soon becomes evident in a study 
of the situation in that country tb« 
labor cannot unequivocally be regarded 
os a resource Ubor demands tra^ 
port organiiation and minimum food 
and social services Without these 
diminishing retun s are soon operatiw 
L A Hoffman has interpreted the 
conservation of man to mean the 
avoidance of waste in reproducuon and 
m rcanng and educating youngsters 
tocether with the maintenance at mm 
imum cost of good health and high 
productivity in the adult jerking f»P 
ulation and the aged ’ White such a 
definition may be a “t.sfactoiy one m 
ocadental economies * ^I„, 
United States its use in labor sur^u 
situations « economicnlly 
In the continuing absence of «thcr 
compensating capital or natur^^ 
sources bbor can never hope to bewme 
a ml resource The recent bmine », 
Ch na is a trag c witi ess to the deto 
n, ned attempt to improve land l^r 
and capital rebtionships in U.e face of 
locally insurmountable odds 
• L. 


The need to evaluate the degree of 
interdependence of the factors of pro 
duction IS an obvious and impelling 
corollary to the true functioning of an 
economic system Conservation meas- 
ures must then be applied when and 
where an clement of scaraty becomes 
apparent It follows that conservation 
of the natural resources cannot be con 
s dered in isolation but must be related 
to the general economic situation 


The Natural Resources 


Land has been defined as space 
equipped with varying kinds and 
amounts of natural forces processes 
and resources' Forces and processes 
are ubiquitous in their occurrence but 
the unique location the varying quality 
and the limited quantity of the natural 
resources render them of critical im 
portance in most economic situations 
It IS therefore not surprising that 
conservation practices have been di 
rected ma nly towards the conservation 
of natural resources. 

Natural resources have been defined 
as all the freely given material 

phenomena of nature within the aonc 
of men s activities * The mate 

nal phenomena cons st of the physical 
resources such as soils water rocks and 
minerals and the b otic resources which 
include natural vegetation nat»-c wild 
life and marine life As the definition 
so^ts resources necessaniy reflect 
human needs Ench W Zimmermann 
would suggest that the word resource 
docs not refer to a thing or a substance 
but to a function which a thing or a 
substance may perform ‘ The 

function of course Is as a raw material 


• Ckw T Renwr Consnralin ej A/ahowI 
Ct9tntAj New Verk 1954 ,P 1*, _ 

« N«tan S. r luburz “Nkturil 

•sd Ewnwnic Developnirnt '***" 

- r Ctapt \ol 4 ; 1957 p 204 
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tor .odustrj or m the ca<o ol the sod in 
providing the merlin m »hich to ptoilui* 
cither the n» matcnnl lor industry or 

the commodity (or consumption 

An important characteristic ol re 
sources relates to their dei.r« of « 
pcndnbihty Economists sprah ol tund 
and How resources. An elaboration o 
this classyification has been suggested 
b> Renner* He ^ntes of sue elass« 
of resources i*hich range from the 
• inexhaustible and immutable Roji 
resources a renervnble asset to the 
exhaustible one use fund resources a 
rr-osting ns»t The implications «I 
such a class fication r^ill be a major 
factor in attempting to formulaic con 
scrv-ation measures 

Fund resources can be used only 
once so tf consider them os pan 
of our national heritage tic have a 
nght to demand that they be u^ 
FIot^ resources are renewable 
provided the resource base is adequately 
inaintained Again «e ha« a nght to 
demand that this be done-lhat 
afforesution schemes accompan> the 
depletion of forest areas that accel 
crated soil erosion be mmimired espc 
ciall) in the more producUve s^ 
areas that reproduction be mamtaioed 
at an adequate loel in the fishing areas 

The Cii.«.cinc Value of Resources 
A number of factors contnbute to 
the becoming of resources and the<e 
must be considered before attempting 
to impose consen-ation measures on 
their use Among the more important 
IS the dependence of resource >-alues 
on the stage of technological develop- 
ment of the soaety using the resource 
The name Afncan iron w-orker for 
example dran-s on limited but high 
quahtj «uppl es of bog iron shells ami 
charcoal for the raw materials for his 


4 T Renner Canteml on ef \aJunal 

Re, York. 1942, P SO 


smelter But the Large steel mill owner 
of the United Kingdom must look to 
oaereeas supplies of high-grade hem 
atite or local supp! es of bencficiated 
taconite He must haax access to 
brge deposits of good quality coking 
coal and limestone obtained prefer 
ably from the local area 

Both the Afncan smelter and the 
steel mill o« ner use resources but these 
are not interchangeable and must 
stnctly related the one to a handicraft 
actnity the other to a major industrial 
entefpn«e Quantity and quality are 
factors to be considered in the location 
and use of these resources 

Geologic and geographical consid 
erations may under many arcum 
stances determine resource salues. Coal 

which IS located m deep and badly 
fractured seams as for esample Ibe 
eastern Appalachian Mountains of Penn 
sylrania has an economic decrease 
in Its resource values (the result of de- 
creasing marlels) further depressed by 
the resulting difficulty of access to only 
limited quantities of the resource High 
extraction costs of this %xry good 
quality coal haix practically precluded 
its use for all major purposes. 

The remote location of resources 
may also detract from their value 
Fertile bottom lands m the isolated Onl 
Ri\er area of northwestern Australia 
are only now being brought into pro- 
duction Petroleum and iron deposits 
recently discovered in Canada s vast 
Arctic wastes are not being used 
Industrial establishment costs and ex 
traction and transportation costs are at 
present too h gh to allow their use w hile 
other sources of these materials are 
more readily ax^ailable Only when 
the element of scarcity is interpo«ed 
between the resource and its use will 
the«e distant matenals assume real 
resource value 

Bauxite the crude ore from which 
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aluminum is made did not become 
a resouTO until Henri Ste Claire De 
villc recognized in the ' red soil of 
Lcs Baux, in the south of France a 
matenal from which he could extract 
alumina Following discovery of an 
tnexpcnsiv’e method of alumina extract 
tion by Karl Bayer, Charles M Hall 
and Paul H£rouIt in 1886 made a 
major contribution when they elec 
trofyucally reduced alumina to alumin 
um Those bauxite deposits which 
were located near large sources of 
inexpensive hydroelectnc power supply, 
and those which had ready access to 
water transport facilities between mine 
and smelter, became particularly vat 
uable resources Because economira of 
scale result m this industry from the 
budding of large phnts (the largest 
at Arvida in Quebec has a capacity of 
JJO 000 tons per annum) and because 
these have large annual intakes large 
deposits have added resource value 
One of the world s largest deposits 
of bauxite has recently been discovered 
in Australia Its location on the lonely 
coast of the Cape York Peninsula 
makes for diPBculues m de^-elopment 
and exploitation To the high estab- 
lishment costs assoaated with the isola 
lion of the area must be added the lack 
of a reliable source of water ’ 

The slightly depressed nature of the 
aluminum industry in tie work! today 
has been a further factor in assessing 
the value of this resource Two major 
companies the Consolidated Zinc Cor 
poration and British Aluminium Limited 
planned to dw sesKWce but 

with the acquisition of British Alumin 
lum b> the Reynolds Metals Company 


’Exrenstvo «r«“l "raloek 

Rivfr ace requ ml m enter to obtain aterage 
to bduAlnaruse The sf«n. 

Weipa la to be ahnped » '•ew 
a^lTrs See C buc«so “The 
Indcim? In Aintraha Ceffr Ker \oJ St 
1961 pivat-l6. 


of the United States it soon became 
evident that developmental capital was 
not readily available from this com 
pany Without access to large supplies 
of capital such a resource had no value 
and It was only as a result of the with 
drawal of Bntrsh Aluminum from the 
holding company, and the advent of 
the kaiser aluminum interests (Kaiser 
Aluminum and Chemical Corporation) 
presumably with available develop 
mental capital that the resource value 
has been maintained 

At a stage when all these factors arc 
impinging on the desirable use of a 
resource conservation measures except 
in their broadest application are not 
readily accepted What one might 
also ask would become of a conserva 
lion program if a resource like bauxite 
were superseded) Research into the 
use of }»sh*quaJdy clays » being under 
taken in the United States ' while 
itmcnile and rutile sources of the light 
weight metil titanium, await only 
loner costs from smelting to make them 
strong contenders for nluminum s supe- 
nor economic position 

Resouxces AJ>n Covsexiaiiov 

katural resources are subject to 
fluctuations m value the amount of 
cliange being primarily related to the 
predictable function of the particular 
resource Under such arcumatanccs 
the writing of elective conservation 
measures becomes an extremely com 
plex exercise The eirerti>encss of the 
excrase is a direct reflection on the 
accuracy of prediction of human wants 
coupled wid) the accuracy of estimate 
of the extent of the resource base. The 

*Aiueonda Alum nnm Compafi)' biclt 
a at).ten-prr-<U]r p lot plant to te*l ng an and 
preens lor ttcovrrinf slum na Irom Idaho 
clavs. North Ameriettn CmJ Corporatloa u 
etfilpg to recover alumina trom low srado ores 
M4 coal mtoe waam. A/iarml Auu aid PrtA- 
Uatt 1960 cd U S. Bureau of M ne» Bulletin 
m Waahlngton D C, i960 p. 24 
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framer of the conservation measures 
must attempt to comprehend ah of lie 
factors ins’ol-i'cd. if his conservation 
program is to attain the degree of 
preciseness which would be required 
for the satisfactory implementation of 
a consersation program 

\ further factor requiring resolution 
IS the conflict between commercial and 
communitj interests Because com 
mercial interests are designed to f^tain 
a maximum return from inseatment, 
blatant exploitation of resources may 
have to be discouraged It must, how 
es'er be pointed out that a large com 
pany with a heavy insestment iti the 
use of a particular resource wilt tend 
to treat it with respect, entracung 
effiaentl> , procesang w ith the minimum 
of waste, and continoall) seeding to 
expand the resource base through pros 
pecting art] the use of «uitable substi 
tuees Irapient (orms of ctmsen-ation 
are introduced in an endeaw to mnin 
tam the raw materul «uppl> to the 
mdustn 

But It is suggested that true con 
servapon must go much further than 
this. If we regard the natural resources 
as a part of our heritage, then the 
protection of that henUge assumes 
something of an ethical qaalit> Tni» 
conservapon pohoes are, therefore, de- 
signed to mate a greater prmision for 
the future than the market mechanism 
or any procedure based on the imputa 
Pon of mariei values wxxiJd allow It 
is in order to insure this degree of 
protection that the State often fonnu 
tales policy to be followed in die extrac 
pon and use of resources. Tb* CKcncc 
of conservation ' to quote the assess- 
rrent of a wcT known American ccon 
omi*t, ' IS the sacrifice of present 
economic interests on behalf pos- 
terity ”* It would be a rare thing for 

• Enfh rp ri.^ p 810 


commeraa! interests alone to assume 
«uch a Foie 

CosSEEtATIOS AKD THE 

Ecosoxic PROVnES 

It remains now to ctm'*der the stage 
in an estjUmg economic system when 
true conservation measures may, most 
opportunely, be introduced It has 
been suggested that abundance or 
scaraty of any of the factors of produc- 
tion 15 IiabV to tn^uence eonservapon 
potiaes For this reason, "stage" must 
ultimately be defined largely n term* 
of land, labor, and e3p*tal relaponships. 

A primitive subsistence economy 
lacking capital and the technical krowl 
edge which goes with it. has but little 
commard over its enttronmejit The 
pnroipve society readilv adopts con 
aervaPon measures because resources 
are limited to the more obvious means 
of eub*.5tence. and on these the group 
presses Conservation measuies have 
an urgent appeal, and are often a part 
of the sooal mores of the group Wtb 
but limited abOity to expand, con 
scrvatio" of the few resources has an 
impeJfing urgenci, and is readily ac 
cepted and ucivetsally pracPced An 
advanced commercial economy, on the 
other hand, assu r e d of the means of 
■obsistence, introduces con«erTation 
measures la order to maintain the input 
of raw znatenab to the mannbctunng 
industries, the baa.s of its wealth. The 
desire, at first, is to protect the invest 
menC nt naottfjct unn g rather than to 
c»ns»rve the resources as a part of the 
heritage Emphasis is shifted from th* 
natural resources to the skiHs utSized 
la manufacturirg indostnes as the key 
factor m the economy Raw matenab 
are assumed to be available. A wealth 
of r«3urces is also asumed, through 
Ignorance, or through an ^pmispc 
faith in the uTvenPve genius of the 
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group, to support riw material supply 
Whatever the reason consen’ation has 
no compelling urgency 

N^Tule disjunctive resource frontiers 
m foreign lands were wide open, coun 
tries like tlic United fiingdom and the 
United States assumed an ability to 
obtain resources limited onfj by their 
ability to obtain political or economic 
suzerainty over the areas from which 
the resources were to be obtained Any 
concern over domestic resource use was 
related primarily to strategic resources 
or to those local flow resources which 
were being misused One writer has 
suggested that s growing trend towards 
conservation of mineral resources m 
hitherto backward countries and their 
utilization for rational benefit will be 
the most significant development m 
the coming decade *• If this is so then 
(he disjunctive frontier may no longer 
be unconditionally available for ex 
ploitation 

Canada's economic predicament at 
the present time is, m part a result of 
the persistence of a resource*ejfpOftmg 
stage m the economy fn order to 
protect the investment in manufaclur 
mg, the United States Canada's most 
important customer, has traditionally 
imposed selective tanffs on semi fabri 
cations and manufactured goods As 
a result, Canada has been forced to 
export ran , or partly processed raw 
materials and has thus lost the income 
to be derived from adding vuloe m 
manufacturing fn seeking to speed 
up the transition from a colonial to 
a more mature type of economy, con 
scrvation measures where operative 
will have to be adapted to the change 
In stage 


Stage in any situation, may be de- 
fined in terms of the accumulation of 
capital and the attraction of labor 
through the utilization of natunJ re 
sources Frederick Jackson Turner sawr 
the stage of development of a country 
as part of the frontier process “ the 
spread of the edge of settlement away 
from a settlement nucleus or core area 
until It embraced the whole of the 
soveragn temtory A later writer 
desenbed the frontier as the geo 
graphic area adjacent to the unsettled 
portions of the continent jn which a 
Ion man land ratio and abundant nat 
ural resources provide an unusual oppor 
tunicy for the incJividoal to better 
himself economically and socially with 
out external aid '• (See Figure I ) 

Over the horizontal frontier of the 
land capital accumulated through the 
undisciplined exploitation of resources 
More capital was attracted from the 
distant metrofiolises which supplied 
the fronijtr with hbor Jn furthenng 
the satisfaction of human wants and 
as part of the process ol economic 
growth manufactunitg mdustnes were 
established Although at first elcmen 
tary in form they did represent the 
beginnings of what might be called a 
vertical frontier based on the earnings 
of manufacturing 

On the open horizontal frontier man 
was a waster bas ng his whole economy 
on exploitation and replacement through 
new discovenes nther than on the 
conservation of natural resources ft 
has been pointed out that early settlers 
on the North American continent sought 
to conserve labor and capital rather 
than land and in doing so they nat 
uraliy turned to the exploitation of the 


“D N Wait a "Mwats >" Retina f« 

Living SiaiKjartis tin Jniiu5lrial]y 
oped counlnes) Fr/tffJtif ef the V « &• 
tnhfit Cwr/ on the CanjerMlinn oa<t 
of iosaurm Vol t Dtraary ng*. U» »«" 
Nmont New York. I9S0 p IJ3 


land and all its resources in order to 

• Fteifcr rb Jackson Turner 7Tl« Fmlur 
tH AneneaH Utilory Jvew York, J?20 IW7 
"Ray A. B 11 ngton Tie American Frontier 
Atncrcan Uistoncal tssacialion 1958 (>.9 
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Fic. I Scfiematic iipme naum <4 the dereUypmfnt flf (h^ honzonul antf verlKal frontiers 
31^ a comment on the relitionsh p th « <leve1opinent bears tftconscrvatKwi concepts. 


accumulate capital “ As ton^ as the 
frontier remained open Chej could 
justify iheir exploitation m terms of 
the apparent unlimited supply coupled 

“Alfred J Wnjht “Tbe Deref o pmeat cf 
Conservabon in America. Orntm-ioii aj 
\atvrol cet i,2nd tsft.} Co> iUrM 

Sm th ed,, N ew ^ eric 19SS p. 4 


With the evident prosperity But as 
exploitation contmaed nevr names were 
added to the language The ‘ land of 
stumps ' replaced virgin forest around 
tbe Great Lakes ghost temos re 
mained as relics of former lusty mining 
witers ‘ badlands* spread o%er areas 
where once the soil was productive 
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The frontier moved to the limits of the 
sovereign temiory, and only then was 
a note of caution engendered by the 
imminence of its closing The assump- 
tion of abundance wns no longer tenable 
Conservation was needed to replace 
w'asteful exploitation if maxunum re- 
turns «ere to be obtained (ram the use 
of resources 

Impending scarcity, m the face of 
continuing demand, give a higher value 
to resources When it became apparent 
that there was i need to protect the 
growing investment in manufacturing 
industries conservation mtisures hid 
a more urgent appeal It uai realired 
that the whole fabric of the economy 
«as threatened hy the imminence of 
raw matenal shortage and incipient 
forms of contcrvjticn often resulting 
in the postponement of profits, were 
introduc^ Capital was diverted to 
seek new sources of the resource extrac 
(ion was made more efTicient processing 
was accomplished with a miumuni of 
waste and uses were sought for by 
products As conditions of scarcity 
becime more apparent and only then 
did true conservation measures arising 
from the demands of an informed 
public begin to appear 

The interplay of man> interests and 
forces are involved in determining how 
well a country s resources are used and 
how long they will last When all arc 
consaous of the need to sacnUce present 
economic interests and show some 
concern (or the future then the con 
serration measures are more readily 
accepted The more fortunate country 
;j that jn which the rJosmg of the 
frontier has been anticipated and con 
servation measures gradually wtro 
duced The community has accepted 


resources In this situation the ethic of 
true conservation has been achieved 

COVCLUSlON 

W K Hancock, has pointed out 
ihit m the expansion of the frontier 
'modern histonans have revealed the 
deep Significance of the economic im 
pulse ** Although such an impulse 
IS surelv self evident hardly requinng 
revelation but rather demanding clab 
oration Hancock would nghtly add 
the investors frontier to tliosc of the 
trader the rancher miner pJinter, 
and farmer An awareness of this 
heterogeneous sequence of occupance 
which contributes to the total develop- 
ment of an economy is a necessary 
factor in understanding the resource 
utifixation pattern The sequence must 
play a part m modifying the conservn 
lion concept While most eontnbute 
their labor jn the expansion of the 
frontier the investor, whether long 
term or specubtive local regional or 
remote provides capital Because of 
the risk involved he demands a good 
return for his investment Both labor 
and capital m concentrating their pro 
rluctive poifntiaJ on the exploitation 
of resources mvanably receive an ample 
reward Thus it follows that conserva 
tion measures may most propitiously 
be af^lted ^nly when labor and capital 
are saiisfattorily available or when 
the comb n^ adequacy of the resource 
base IS yeopirdized 

European countnea generally accept 
coo'crvation as a factor m the use of 
resources VVithin the United States 
the turn of the present century saw the 
first naJ dejj33j3ijs far conserva tjouj Jn 
Canada and Australia conservation has 
local implcQtjons only The frontiers 
are still wuje open tempered only by 


responsibility and has sought to ensure 
for future generations the benefits which 
It has received from the use of natural 


••W K llincoct /Volirr<n>i of Ewnomie 
Potey 1918 I930 Surtfr s/ ffnlu* 

Vc4ume fl Part I London 
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the reduced salue through intense cold 
m the one area and extreme aridity in 
tlic other of the basic resources 

In Australia it is this inferior quality 
of the land resource Vihich provides the 
key to an understanding of the frontier 
process In the extensive treas of 
malice mulga scrub and grassland 
which reach toward the interior the 
maximum return, limited only by some 
minimum improvement m the resource 
base, IS generally acceptable Ignorance 
and accident have combined to discour 
age any more rigorous imposition of 
conservation measures and govern 
mental policy has been directed more 
tovianls the extension of the resource 
base than to the demand for its better 


use In other words a slage has not 
been reached when the imposition of 
conservation measures in their general 
application would prove lieneficial to 
the total econonij of the country 
Between resources and their ulihza 
tion conservation measures cannot be 
interposed per se Cognizance must be 
taken of the total geographic situation 
Conservation, in a positive form is 
generally applicable only when the 
maintenance of production becomes 
of greater importance than the con 
tinued unrestricted acquisition of 
wealth Consistent with an awareness 
of future needs optimum benefits may 
then continue to be derived from the 
use of the natural resources 
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I N whit nn> perhaps be rrj,inJcd apart from the Tolar Regions and the 
ns the Old Testament of econo- great seas ind oceins that remains in 
rnisti his Pnneif<Its ef F^onomtts, a state of nature while the changes 
Alfred ^ta^shaU commencetl to define wrought by h ghl> organizeil anti tech 
his subject 11 a study of minkind in nologcally advanced jKoples are im 
the ordinar> bus ness of life the mense 

attainment and use of (he mitenil T^e material requisites of well 
requisites of well beine Uut what is being or the level of materuil welfare 
this ordiniry business of life? It is is ver) ctos«l> linked to the general 
obvious (hit the ordin.ir> business of way of life from a world standpoint 
fife means one thing in the Red {fas n it appears limt econom sts have mostly 
of Sicchwin m \\c8tem Chim another been conccmeil m the analya s of a 
m the mining valleys of South Uafes particvfir type of economic eociely 
and another still on the farms of lowi which embraces only i small proportion 
To some cstent differences in the of the worlds inhahitints Recently 
natural environment help to exj hin there has been a great deal of interest 
such contrasts but of much greiter m the problems of econom c dcveJo/>- 
Significance arc the tlissim liriUes in ment m the (loorer nations of the world 
the social and cultural superstructures but in the mam it is the economics of 
ercctcil on the framework provided by the wealthy and mdustnalued nations 
nature Essentially smilar environ tliat ire the principal fields of study 
ments can lie used in v cry vary ing ways The poverty that Marshall so deplored 
the same environment his difftrenl In western industrial society has now 
significance for human acuvity at van been greatly reduced m part through a 

ous points of time Only the most better understanding of how our eco 
jmnmlvir pwijTif- imnctrew jivdiiaiht* .nnnwrdysnt.'iTr^in'Ju'rfiiid.fuw .mnLaiJuKii 
to effect some change m the r environ ments can be correctcil but western 
ment It may indeed be doubted if poverty might he judged modest opti 
there is my sizable portion of the globe Icnce by the stindards of Asia or Africa 
•TVorW Income and T^pts of BeonomUt The Pattern of VorU Economic Vtvel- 
epmenf by D W Fryer fief riated /ruui Economic Geography, lol Si (October 
1958) pp 284 303 ndlh permission of the ediior 
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* hat useful index of the level of economic 

Here the battle against po y process but to avoid any implication 

hardly been joined ^ correlation of per capita 

There , overwhelms evident 

,h= '*‘7' "f “'r 'd s popuS. D,v.s. 0 P ol the Un.ted NaUons m 

majority of the ® ^ revising its well known estimates of 

ineviUblj results in a ’ national per capita income in 1949, used 

rr„^a. 4r cp..a „«,onal 

Si e,„ee 

proving ...,,„_-.jandards of others these estimates were made Western 
.Itrutsfc apd ,h. po=..bk Gtmtanj »d Japan for ^mple trould 
1 ^*,nT, nf fwilitical ad\’antage has certainly rank higher at present, but 
ren'dlred much ^tem aid loa effectite the Ecneral picture nould not ^er 
to t might have b«n Nevcthelem gready ThejnequaliQj jno.t strikmg 
topiUnts a momcatoot step toraimd the Umted State, tt.th about 6 per cent 

„?mprovmg human reUuon, lot the «o, d , pcpulauon ew». over « 

t is a teiY diCEcult matter to male Iper cent of world income Southern and 
.ntemational compan«ias of economic |Sootheast^ia on the other hand mil 
welfare m fact it cannot etnctly be done .Uming about 30 per cent of world 


at all as welfare IS impossible to measure 

Some approximation however, can be 
made through comparisons of per coptta 
income (le. the anthmeoc result of 
dividing the estimated total national 
income by total population) though 


.taming about 30 per cent of 
Ipopulation, receive only about 4 per cent 
of world income From the evidence of 
the few countries for which figures are 
ax'ailable the Middle East appears to 
receive a higher per capita income than 
the rest of Asia with the exception of 


such figures must be used with extreme Malaya and Japan and as its income 


circumspection Countnes which have 
overwhelmingly subsistence economies 
are mexntably undervalued because it 
is impossible to make an accurate assess 
ment of the money value of all the goods 
and services that subsistence farmers 
and their families pro ide for themselves 
or for their neighbors Moreover, figures 
of per capita income suggest a degree of 
preasion which is quite unmerited as 
the difficulues of estimating and trans- 
lating all the vanous components of 
national income into common monctar} 
terms (United Slates dollars) are very 
considerable for a wide range of rountnes 
and often have to be settled by approxi 
malions on the best of the limited evi 
dence av'ailable Nevertheless, despite 
these drawbacks, per capita income is a 


from oil mounts the dispanty should 
further increase * Latin America in 

■UN Statutical Office Kaivmal and Per 
Captio Ineomes in 70 Cmninej in 194!> Statist! 
cal Papers, Simes & No I New \ork, 1950 
Per Captia Net \aJV7ial Preduet of 55 Courdrets 
in t/,S Dellart 195Z 54 Statist cal Papers, 
Senes E. No 4 New York, 1957 The change 
10 oDmentUture has no practical significancs 
apart frota that stated Net national product 
may be defined as the total value in monetary 
terms of all goods and services consumed pn 
vatdy and by government plus net investment 
dunng the penod under review 

*The dangers of attributing conceptions of 
welfare to estimates of per cap ta income are 
nowhere better displayed than in the oil nch 
shiekdoms of the Middle East with their large 
incomes in ml royalties and scanty populations. 
%tar with a population of 20 000 received 
w TO>alt]es amounting to 42 million dollars in 
1956 and had the highest per cap ta income in 
the aorld Its inhabitants coimnucd hemever 
'h changes 
y occuriw 
{Continued an next page) 
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genera! seems to be better ofF than Asia 
nnd the effects of huge oil roynltiea 
can be seen m the high nnlctng of 
Vcnciuela Many countries of enjtem 
and soutficastem Europe stand at 'ip* 
proxjmatcly tlic same lei. el of per capili 
income as those of Lt tin Amenc in ««in 
tries the counines of the Ibcnan 
peninsula generally consideretl part of 
western Europe hivcper capita incomes 
which are marketlly lower thsn those of 
their western Puropenn neighbors 
It IS apparent th.it a high per capita 
income is not a prerogative of countries 
of large siee or (li\erse resources tiny 
Sivitaerland and Oenm-irl with small 
populations and limited resources ap- 
pear to receive higher per caput incomea 
than some other Etirotican countries 
with a much hrger \olume of industrial 
production The dominance of Anglo 
Saxon countries m the higher {ler capita 
income groups is very stnking the 
Soviet Union which ranked second to 
the United States in total national 
income occupied only a modest position 
on a per capita basis as the national 
income (rather less than one-tUird of 
that of the United States m 1949) is 
shared between over 200 mill on people 
Nocrlheless wide regional variations 
in per capita incomes are conceafed in 
the national average Fven the nclicst 
countries Jiavc areas of per capita 
income well below the national Average 
Thus the inhabitants of the Oiark 
Mountains of Arkanws or the lull 
people of the App.a1achnna receive in 
comes which arc IiUlc if nt all abose 
those of the poorer parts of western and 
ccmVai’ iTuruiwr ains' Ahc 

Pacific Coast receive incomes well above 
the national average Many eimilar 
contrasts suggest thcmselve^thc North 
In otFier part* of the VJidJfc a* * fwuJt of 
oil produrtion » nipd aoc al itruci it ha* 
creaUv hindered the downward pereoLat on oi 
lb 9 enhsne^ Ineomc 


Italian Plain nnd the poverty stricken 
Vazoiiorifo Ontano and French Can 
ada Ulster and Connaught nnd numer 
ous others 

The high fevef of incomes in the rich 
est and economically advanced nations 
js doc primanJy to their great produc 
tivity per worker wh ch in turn Is due 
lothcnumbcrof machines or ‘‘inanimate 
staves at the disposal of each worker 
UucL estimated that the Chinese farm 
er produced on the •average only one 
fourteenth of his American counlequrt. 
In 1945 the avenge American worker 
produced twice ns much as the worker in 
western huropc and over three times 
as much as the average for workers m 
Eurojic as a whole Moreover, pmduc 
tivity per worker Is increasing much 
more rapidly m countries with high per 
capita incomes than m countries with 
low, though here the very rapidly m 
creasing pnxluciivity in the planned 
economies of Eastern Bloc countries 
needs to be noted as an exception In 
otherwords the rich are becoming much 
richer and the poor are often finding it 
diflicult to resist further impoverish 
went at bist the gap is widening for 
despite cnnsidcrabfe progress in raising 
the total nat onal income through its 
First Five Year Plan India is firther 
behind the United States at present than 
when It began But even the poorest 
nation can have substantial economic 
progress and higher standarvls of living 
provided that it is prepared to make the 
inevitable social and cultural adjust 
ments that are involved No nation is 
BO poor m resources that it could not be 
better off bv making alternative use of 
those It already has 

Tipes or EcovoJfl^s 
Se\»id attempts have been made to 
cLusfy the many economic systems 
found in the world and most of these 
have attempted to see an cvoluionary 
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succession from relato>tl} simple to 
8uccessi\ely more complicated economic 
patterns. Man\ countries do show 
endenct of such successions but in 
others “simple” and "ad\*anced* stages 
may occur side bj side with little inter 
action Such “dual economies,” to use 
the nomenclature of the Dutch colonial 
economist Boeke are a distinctive 
feature of many countnts » iih y*ery lo» 
per capita incomes. \et it has been 
shown that even countries mth high 
per capita mcomcs show marled regional 
dispaniies in incorne, and in fart 
‘'economic dualisms ' occur in countries 
at every level of economic development. 
EconomicartJwty.neMTtheless isover 
whelmmgly organued in distinct polio 
cal frameworlcs, and in some countries 
considerable progress has been achieved 
m raisins the general le\'el of incomes in 
depr ess ed parts of the national temtory 
up to the national average In a world 
survey statistical limitations make it 
ynrtually impossible to use other than 
national units. 

Various suggested classi£eactons of 
world economic patterns and their 
distribution are reviewed in the Woy* 
tia^rya’ monumental *Tirvey, ITVritf 
Popuiaiton and Prodvciwn * The authors 
«njsest a majc* division betneen sub- 
sistenceand monei economies thelatter 
being further divided into pnmanly 
agncultuial, agncultural industrial, and 
prunarily industrial types, on the basis 
of the occupational distribution of the 
labor force. It produces some «liange 
companions on a world map the 
Umted States is shown as ‘ industrial, 
agncultural ’ akmg with Australia and 
h*ew Zealand, but Chile Italy, the 


the United States, nor Australia and 
New Zealand, can in fact be desenbed 
as ‘ industrial agncultural ” The map 
IS supplemented by another to show 
“levels of «eU being” based on per 
capita income, and illustrates the au- 
thors contention that "the richest 
oountnes of the «orld are 'agricultural 
industnal* rather than ‘pnmarily m- 
dustrul * * More recent Bgures of 
occupational dtsCnbution than those 
available to the authors clearly illustrate 
the falsity of this contention, but it is 
surpnsmg that it should hai^ been made 
at all as it foUo«3 an analysis which 
examines agriculture's share of national 
income and clearly demonslnates that 
per capita ir comes in the agncultural 
sector of a national economy are lower 
than in the non-agncultura! sector 
WovtinskyV classification of economic 
systems (Fig S) hardly appears com 
patible with the real world or the 
authors’ own analysis. 

A more realistic picture of the vaiyiog 
levels of ecoromic development through 
out the florid can be obtained by using 
criteria addibonal to those used by the 
Woytmskys. Fourentenaaresuggested 

in all 

1 The per capita mcome. 

2 The occupabonal distribution of 
the working population. 

3 The age structuie of the popula 
Don. 

•* The geographic distribution of the 
population. 

Some countries still present special 
problems of classification, and in these 
cases examination of the rate of economic 
growth IS particularly belpfuL* StabsO- 


Uoion of South Afnca. Japan and the *Thes»wicaay tl* best test wookl be tbe 
Soviet Union are also so classified. ^ ^ Sttml Prodnet per 

T- .v -t . . oB^vj. Is pnctiee tie rate ctf <rf Gim 

Even on the authors own basts neither Proejact {G.N J* }, has to be used. 

•TV SaadE.S Wm-tiaiiv- fbooJd be oseadered n, tbe I^t 

bc» cwd Ne-Wt 19 ^^^ ^ dlffoT from 

415-439 *'*■ IP ladodiag rro luresim eat i.e.. there 
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Mumford's term, b a >'ery distinctive 
feature of countries at a high le\el of 
economic dwloptnent 
On the basis of these critena It m 
possible to mile t fourfold division of 
types of economies (Fut 6) 

(a) kt(kly-dereh^ or fimJomiOjntly 
industnal-^mmerriAl, economies 

1 Economics of this 1)710 support onl) 
about 8 per cent of world {mpiih 
tion 

(b> armtdeetleftd, or mixed industruf- 
acncultural economies supporting 
pboul 12 per rent of world {lojiula 
lion 

(c) undtrdntloptil nr predominant 
il) agricultunl, economies. These 
jeeononiies arc vtiy widespread and 
support almost <5 per cent of world 
‘populttion 

To these may be added 
(d) plannol eceRomiet winch are ev 
sentiall) either of t)pe (b) or (c) 
afwve but which, newthclees have 
some of the charjcleristics of t)pe 
(a) ami htve so many other speciil 
features of their own that the) are 
best considered as a eepantc rate* 
jEory The planned economics M 
present probabi) include atxjut 30 
per cent of world population 

Ifithly-DKihped Eecnomtti 
>>ation8 with highl>'de% eloped econo- 
mies arc the economic 'instocrats of the 
world Not only are the) the nchrst 
nations but they also show the h{(,hcct 
rites of economic growth and-trelhere- 
•biirrtnws\«)r'-V''^e‘i.'.hr|WS5iw’e«uwAW!f 
farther and farther behind Of course, 
this wealth is not spread evenly through 
out the whole of the cominunit) and 
even the richest nauon m the worlil the 
United States, can show plenty of 
poverty , 2f per cent 0/ Amencia 
families received total annual incomes 


of less than $2000 per annum in 1948 
and had n standard of living which w-ts 
well below socially acceptable standards. 
But (nequaht) of wealth is relatively 
less In die highly developed countries 
than in the undenicveloped and the 
tetnidcvelopcd, and there has been a 
marked improvTment m the fortunes 
of the lowest paid workers in western 
industruhred countnea tince the second 
World War 

The highly-<leveloped countnes all 
have very low proportions of their 
working populations engaged m agri 
culture These proportions nwy still 
nevertheless be too high as in the 
United Slates md (his is true even for 
countnes tike Australia and New Zeal 
and whKh detrend in lirge measure upon 
their agncultuni and fusioral exports 
for ilieif tfonomic well being All on 
the other hand have a large proiiertion 
of the working population in manu 
(actunng and rommcrctal aciivittn 
though these proportions may diHer 
nppreci.ibly between various countnes 
Their productivity per worker, both in 
agriculture and manufacturing industry, 
IS very high and while it a certainly 
not constnnt the nnnua! increase in 
productivity a nlsn considerable The 
reason for Uie high and increasing pro 
ductivity a clear it is a conse<|uence 
of the very much higher rate of capital 
formation and investment in (he highly- 
developctl countries They save pro- 
portionally much nion; of their national 
inroine than poorer countnes and what 
IS equally importint Jnvest a greater 
proportion of their savings in productive 
ostvViTws'wy rKKv.b -w* Aiisv ougmv.iy 
further the size of the nitional income 
enibhng a stdl higher nte of s.iving 
and so on Hence n high level of 
ccoiimnic development leads m turn to 
a high rate of growth ' Nothing sue 
ceeds like success 

There arc nevertheless wide dis 
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panties m the v.eaUh even of the highly- 
developed countnes There is apparent 
ly only one really rich country— the 
United States Canada, a clear second 
in per capita tncotne. owes a great deal 
to Its proximity to the United States, 
and is by far the largest recipient of 
United States foreign investment The 
highly industrialised countnes of Europe 
have a considerable way to go to reach 
the American level of per capita income, 
which stands relatively as far ahead 
of theirs as theirs does aboe that of the 
greater part of the world Their rate 
of economic advance as indicated by 
the proportion of the national income 
saved is much lower than in the United 
States so that the gap is widening* 
But It will be relatively much easier for 
them to raise their proportion of na 
tional income saved to the present 
American level than it w ill be for the un- 
derdeveloped countries to achieve west- 
ern European rates of saving More 
over, disparities at the upper end of 
the scale of wealth are much less signifi- 
cant in terms of health, nutrition, 
cxpccution of life, education, and most 
other aspects of material welfare than 
those at the lower extremity 

It cannot be said, however, that the 


this viewf rests on a misunderstanding 
of the nature of resources Resources 
arise from the application of technologi- 
cal, mamgenal, and financial sWills to 
the handwork of nature, and while some 
resources are being used up or destrojed 
many more new ones arc continually 
being created Culture, operating on 
the background of nature, produces 
resources hence an expanding cultural 
equipment broadens the resource base 
of the economy and makes possible 
increasing productivity and incomes 
In the highly-developed countries the 
cultural equipment is expanding rapidl> 
Firstly, there arc powerful influences 
tending to accelerate technological prog- 
ress. and foremost among these is the 
pressure of competition A large mod- 
em corporation in the United States or 
Great Britain may spend 2 per cent or 
more of its gross sales on research in an 
effort to keep ahead of competitors 
But competition itself is a reflection 
of the “acquisitiveness*' and dynamism 
that arc the mainsprings of modem 
industrial society Attitudes of mind 
are more important than technologies 
It has been frequently pointed out that 
an industnal establishment in the United 
States will generally achieve higher 


highly -developed countries have already 
utilized a large proportion of their 
resources and that, therefore, their rate 
of economic progress must eventually 
slow up True, diminishing returns may 
appear m some lines of production, but 
•This H not true of Vteitern Germany or of 
Aintralia or Sew Zealand h<jwever whdi in 
recent years appear to hase been saving about 
2S per cent nl their national income The 
Uniicd Slates ha* averaged alXAit 19 per cent 
but the United Kingdom only 16 per cent. 
The increased pace of economic development in 
France also aincc 1950 is reflected in a present 
rale of saving little inferior to that of Ihe United 
State* However investment in hems ng and 
snher largely non-productive ends which Jo not 
conirihute much to the capacity for grawUi 
has to he cnoswlered in rebtion lo these Initef 
and this has been proportiooateiy higher in the 
United Kingdom. 


productivity than one m Great Bntain 
with identical equipment and under the 
same management although few Amen 
can manufacturers realize Amencan 
levels of productivity m Britain, Bntish 
manufacturers have no difficulty m 
reaching Amencan productivity m their 
fdants in the United States — the psy- 
chological "climate is more favorable 
This observation, however, is by no 
means true of all industries 
Secondly, while changes m the social 
and institutional framework take place 
much more slowly than changes in tech- 
nology, they are nevertheless brought 
about more easily m highly-developed 
countnes than in underdeveloped ones 
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New machines or new processes may emploj-ment m tertiary industries sub- 
impo%ensh a certain class of workers stantiaU> exceeds eraplojinent m manu 
or a region but no Gandhi preaches a factunng industry The proportion of 
return to hand tools and a self-suffiaent the total employment in commerce is 


tNi^e of economic organization Ulti 
matelj the adjustment is made Gen 
eially , the poorer the country the more 
massne the obstacles to a social change, 
and therefore to economic development 
In a sense evTn the nchest nations 
can be regarded as ‘ underdev-elopcd 
as the scope for economic development 
IS infinite Many recogniM the po- 
tentialities of countnes like Australia 
and Canada for example, but they 
exist equally in the United States and 
the United Kingdom Thev will cease 
only when cultural change itself comes 
to a halt and the social framework 
congeals. 

In a highh -develop^ country tht 
proportion ej the tcwhwg population 
engaged tn agriculture ts btlox 20 per 
cent countnes with a higher proportion 
should not realty be regarded as highly 
developed Moreover, in all the highlv 
developed countnes there is a continuuig 
decline in the agncuitural labor force 
both absolutely and relatively Be- 
tween 1940 and 19a0 the agncuitural 
work force of the United States declined 
from 19 per cent to 12 per cent of the 
total working poptilabon and by l9o6 
wasalittleoverSpercent. Thisdecline 
however has not meant a reduction in 
output on the contrary , a farm popula 
tion almost 40 per cent smaller than in 
1930 now produces 54 per cent more 
food Tn the United Kingdom where 
only a little over 4 per cent of the work 
ing population is employed in agnail 
ture there is plenty of evidence that 
there are «ti]l too many farmer 

In a highly developed economy, 
manufacturing uidustnes like agncul 
tore economize with labor under the 
impact of increasing mecharization 
In all the highly -dev eloped oiuntnes 


particularly «ignificmt as an indicator 
of the level of development. 

The population structure of a highly 
developed country is charactenzed by 
a high proportion of adults of working 
age (15-^) and a low proportion of 
children In the 1930 3 many fears 
were expressed that the population of 
the highly-developed countnes would 
fail to replace itself and that they were 
therefore m a stale of ‘ incipient de- 
cline* and eventual disappearance. The 
marked upswing of birth rates dunng 
and Since the war has shown such gloomy 
predictions to be false. Birth rates and 
death rates are both at a low level 
infant mortality is particularly low, and 
the average expectation of life at birth 
IS more than 60 y ears 
A hallmark of highly-developed coun 
tries IS the level of urbaruzaoon and the 
prevalence of Urge oues The urban 
popuUuon of England and Wales w 
1951 was over EO per cent of the total 
population in both Australia and Den 
mark the popuUtion of urban to total 
popuUuoo IS over 70 per cent m the 
United States. Canada and New Zeal 
and the ratio is over 60 per cent. Large 
cities with 100 000 inhabitants or more 
account for much of the total urban 
population aties this eu* account for 
over 51 per cent of the total populaUon 
in England and Wales and Australia, 
over 43 per cent m the United States 
26 per cent in Canada, and 33 per cent 
m New Zealand and Denmark. 

The h.gfa])K3eveIoped countries m 
dude Anglo-Amenca and certam coun 
tnes of Western Europe, the United 
Kingdom Switzerland Sweden, and 
m view of Its rapid recoverv since 1950 
Western Germany France and the 
remaining countnes of northwestern 
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Europe Norway, Denmnrk and the 
Benelu'c countries can be considered as 
poorer relations Outside North Amen 
ca and Europe only Austrtha and New 
Zealand can be numbered among the 
wealthy nations of the world 

Tke Semtdeceloped Economies 
The semidevdoped countnea are >ery 
widely distnbutcd with representatives 
m every continent They form a very 
diverse assemblage, induding countries 
aa vaned as Japan Italy, Argentina 
South Alnca Cuba and Finland, while 
the more advanced of the Eastern Bloc 
countnes can also be regarded as falling 
within this category There are con 
sidcnble differences m per capita in 
comes between the uppermost and 
lowest members of the group but in all 
the proportion of the working population 
m agriculture is much higher than in the 
highIy*developed countries— from 35 per 
cent to as much as 55 per cent In the 
semidevdoped countries the contrasts 
between the industrialized cities and the 
populous agrarian countryside are very 
great Contrasts between cities and 
rural areas are great in highly -developed 
countries but m the semidevdoped 
countries the techniques of agriculture 
are considerably more primitive There 
are few of the machines that give high 
output with little labor so numerous 
m the highly developed countries 
The semidevdoped countries with 
their lower per capita income save 
proportionately less of their national 
incomes than the highly-developed coun 
tries though for short periods they may 
be able to equal them Japan indeed 
at certain penods of its development has 
shown a faster rite of growth of manu 
factunng output than the United Slates 
and the Soviet Union still continues to 
do so but these are exceptional cases 
Generally, the rate of economic advance 
m the semideveloped countries is very 
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modest, and some are recipients of 
economic aid from the highfy cfevetoped 
nations like manv underdeveloped coun 
tries 

Population pressure m some of the 
sinifdevcloped countries is severe the 
Japanese islands show distinct evidence 
of overpopuhtton and it w(J2 be extreme- 
ly difficult to provide sufficient new 
openings in industsia) employment for 
the present rate of population increase 
Japan will luve to run very hard in 
order to remain m the same place I laly 
too has shown evidence of overpopula 
tion for a long period but the ippirent 
IMtential wealth in petroleum may 
prove ultimately to be the economic 
salvation of the country On the other 
hand Argentina from many points of 
view could be regarded as under 
populated and it is generally unwise 
to make definite statements about over 
population in semideveloped countnes 
Even with existing techniques changes 
m social outlook could radically change 
the picture A new appraisal of the 
position and function of the landlord 
and his position in society could produce 
very heneRcia] effects W many semi 
developed countries even in Europe 
In Italy and Spain the political and so 
cial strength of the large landowners 
ant! the wide extent of mfsadna (share 
cropping) and rural indebtedness dupli 
cate some of the worst features of Asian 
agrarian organization Again in Japan 
the traditional obligation of the employ 
er to maintain all his w orkers even w hen 
he can no longer find a prohtable use for 
their labor tends to keep costs high and 
hamper mobility 

Generally, how ever the scmidcwl 
oped countnes have already taken the 
most difficult steps along the road to a 
high level of economic development 
Most have been able like Japan the 
Soviet Union and other European 
countnes to accomplish this largely 
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with their own umided resources a 
few like Ai^entma, owe their present 
level of development almost entirely 
to the investment of foreign capital 
But all started from levels of develop 
ment that were already higher than 
those at present found in most under* 
developed countries and even in Japan 
there had been a long tradition of large 
scale economic activity in some of the 
great clans or families— the Zaibatsu 
have their roots far back m Japanese 
history In a few of these semidcvcl- 
oped countries there is almost no branch 
of modem industrial activity that is 
unrepresented many have well estab- 
lished iron and steel industries, chemi- 
cals electric power, cement, and similar 
types of heavy industry that are essen- 
tial for further economic growth Those 
that do not already possess one or other 
of these activities are endeavoring to 
make good their deficiency 

In the scmidcvcloped countries the 
population structure generally shows p 
smaller proportion of the total popula- 
tion of working age than m highly 
developed countries Under the impact 
of economic development and thcconsc 
quent fall in death rates population 
continues to expand However, changes 
m social structure have already occurred 
as a result of increased development 
and Its higher living standards, and 
slowly birth rales move m conformity 
with falling death rales Japan’s birth 
rate (19 2 per 1000) is now m fact one 
of the lowest in the world Though 
every seinidcveloped country has some 
really large cities the urban population 
ts a smaller proportion of the total than 
m the highly-developed countnes many 
semidcveloped countries also possess 
one city of the ' super giant” category 
The Union of South Africa, though 
anomalous is perhaps best includ 
ed among semidevelopcd countries 
Though Its white population enjoys 


standards of living com, 
of a highly developed country, its Afri- 
can population IS little above the under- 
developed stage But a great mal- 
distribution of wealth IS almost every- 
where found in semidcveloped countries 

The Underdeveloped Economtes 

Underdeveloped economics are the 
most extensive on earth, and support 
about 70 per cent of world population 
if the underdeveloped countries of the 
eastern Bloc are also included They 
include the whole of Africa with the 
exception of the Union of South Africa, 
the greater portion of South and Central 
America and virtually the whole of 
Asia outside Soviet Asia, Japan, and 
Malaya 

Per capita incomes m the under- 
dcvtlopctl countnes arc very low, though 
again there arc discrepancies, as m the 
other types of economics Standing at 
the lowest level of development is the 
African continent Throughout most of 
inter-tropical Africa economic develop- 
ment IS virtually confined to isolated 
mining and plantation activities which 
afTcct a negligible proportion of the 
indigenous population In many areas 
traditional agricultural and pastoral 
activities, through deforestation over- 
grazing, and erosion of the soil tend to 
depress further the already low living 
standards Moreover tin. traditional 
way of life is such that infection by 
diseases, such as malaria, framboesia 
trypanosomiasis, amocbiasis, bilharzia 
813, and infestation by helminthic para 
sites IS virtually inevitable Poor health 
IS a powerful factor m the low produc 
tivitv of the great majority of the 
peoples of the underdeveloped countries 
while resistance to infection is lowered 
by poor diet, which may often be a 
little above starvation level before 
harvests Certain of the Pacific Islands 
and New Guinea have not progressed 
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above the African Ie\el of economic 
de% elopment 

With a level of development apprecia 
bly abo\e the a>erage for Africa but 
containing b> far the worlds most 
atensi>c deposit of human misery w 
the great continent of Asia The 
enormous rural slums of Eastern and 
Southern Asia present the most massive 
and intracUble problems of econorntc 
deselopment anywhere, though this 
general pauperuation exists alongside 
fantastic accumulations of individual 
wealth Yet Asia presents many \'ana 

tions on the same basic theme of 
po%ert>. the problems m the develop- 
ment of Indonesia differ appreciably 
from those of the Philippines despite 
an essentiallj similar environment and 
pattern of life, and these in turn differ 
from those of India or Thailand or 
Saudi ArabuL It is customary to regard 
Asia as being over populated in that 
there are too many people to be sup- 
ported with the existing techniques to 
maV-e possible any hope of appreciable 
progress. But the American agrono- 
mist, Buck could not agree that China 
IS oi'erpopulated Thailand rould ac- 
commodate many more people than 
at present without reduang present 
standards of h>ing and so, too could 
the great island of Sumatra Neverthe- 
less the evidence for overpopulapon 
IS > cry great over wide areas of monsoon 
al Asia, and there are certainly no 
extensive tracts of good land unoccupied 
and awaiting development that might 
help relieve the pressure 

In the underdeveloped countnes of 
Latin America problems of population 
pressure are very much less acute than 
in Asia, and are confined to certain intcr- 
montane basma in the Cordilleran svs- 
terns of Central and South Amenca and 
the Caribbean islands It is indeed 
po&sible to maintain that by and large 
the whole of Latin Amenca is under- 


populated even in relation to existing 
techniques On the whole, the prospects 
of speeding up economic development 
in Latin America appear to be sub- 
stantially bnghter than in Asia 

The underdeveloped countnes are es- 
sentiallv agricultural economies though, 
occasionally as on the Afncan and 
Asian grasslands pastoral activibes 
may almost completely replace agricul- 
tural ones Everywhere, the proportibn 
of the working population in these 
occupations is very high, about 60 per 
cent for many of the Cordilleran states 
of Latin Amenca, 70 per cent for 
Eastern or Southern Asia, probably 
more than 90 per cent for Vietnam. 
Laos, and Cambodia, and still higher 
proportions in Africa Techniques are 
pnmitrve, frequently infenor to those 
of Classical times This is not to deny 
that the type of agnculture practiced 
m underdeveloped countnes may show 
a nice appraisal of the potentialities of 
the environment and an effective adapts 
tionof techniques to those potentialities. 
Rice culuvadon with two or three 
stages of tran«p!antjng m Cambodia 
and Cochin China, the elaborate nee 
te r r ace s of Java or China, the somewhat 
similar terracing m parts of the Cordil 
leran system of Latin Amenca, even, 
under certain conditions the activities 
of shifting cultivators m Afnca and the 
more primitive parts of Asia and New 
Guinea — are all evidence of this But 
techniques are traditional and there are 
always too many farmers in relation to 
the land and capital at their disposal 
Underdeveloped countnes are thus 
overw helmmgly rural generally the pro- 
portion of the total population living 
in cities or tow ns is less than one-quarter 
and often very much less Large cities 
are few in number India has only five 
cities with a population exceeding one 
million compared with six in Japan 
which has less than one quarter the 
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population, and 14 in the United States 
Even including all cities «ith a popula 
tion exceeding 100 000 of which there 
are 73 large cities accounted for less 
than 7 per cent of India s population 
in 1931 

Many underdeveloped countries are 
faced with a problem of rapid popula 
tion increase, which greatly outstnps 
the rate of economic ndvance Tlua 
population increase has come about 
largely through a reduction m death 
rates while birth rates determined by 
social custom and tradition larYely 
remain unchanged Even where the 
rate of increase is not particularly high 
as in India at present the absolute 
increase is formidable The effect of 
the lack of balance between birth rates 
sad death rates i« to prod<ice t popala 
tion structure m which there is a very 
high proportion of children and >oung 
persons In underdeveloped countries 
the proportion of the total population 
under 15 yean of age is usually around 
40 per cent The sire of the work force 
III relation to total population is pro 
portionately much smaller tinn m 
highly-developed countnes and the 
very lai^ proportion of children of low 
or negligible productivity is a great 
burden on the economy This burden 
IS enhanced by an expectation of btc at 
birth of about half that of a highly 
developed country As Zimmermann 
says a people with a high birth 

and death rote balance \irtualiy exhausts 
Itself in the biolog cal process of group 
survixal ’ 

In the underdeveloped countnes the 
proportion of the national income iba' 
15 Saved is vciy I®'' usually not much 
more than 1 to 2 per cent Moreover 
little of the income that is 8a\ed is 


at feasts weddings etc . while invest 
tnent is usually m land or m trading and 
seldom in manufacturing or productive 
activities Some underdeveloped coun 
tnes do possess a considerable range of 
lodustna! development, but actiMtica 
of this kind are often the preserve of non 
indigenous peoples Manufacturing is 
restricted to processing of local raw 
matenais food products and other 
articles of wrfde population consumption 
and technologically simple industries, 
particiiiarly cotton textiles. Heavy in 
dustnes are very poorly developed and 
are usually the result of foreign invest 
ment 

With a lo\\ level of saving and capital 
formation the economi fads to advance 
or IS ouistnpped by population m 
crease uhich isafmostafftays wry high 
occasionally as much as 3 per cent per 
annum Thus incomes remain low 
savings are scanty and the economy 
stagnates it is not therefore surprising 
that many governments of underde 
veloped countnes hn\e attempted to 
use some of the techniques of the 
planned economies to produce a high 
rate of economic growth Almost every 
country of Eastern and Southern Asia 
his Its Five Year Plan and it is 
everywhere recognized that Gownment 
investment must be proportionally mucli 
greater than m more highly developed 
rauntries 

The central problem ficing the unde 
veloped coimtr cs is how to escape 
from the cycle of low incomes low 
savings low investment and in turn 
continued fow incomes The answer 
however will differ considerably from 
country to Country though the general 
pattern is fam liar the problems m any 
one underdeveloped country are unique 


invested in productive enterprises that 
will enlarge the total income— saving » 
too often for conspicuous eonsumpt on 


Tie Planned Eeimomtes 
Aa indcaud above the pbnned 
economics arc essentially of the mixed 
indusinal-agnculiura] or predominantly 
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agricultural t>-pe. even the most ad- 
vanced economically, the Soviet Union, 
has not yet reached the predominantly 
mdustnal stage of the highly-developed 
countries However, the Soviet Union 
IS already second only to the United 
States m total mdustnal production 
Its output of coal, steel, and electric 
power exceeds the combined outputs of 
the United Kingdom and Western 
Germany, the two most highly indus- 
trialized nations of Western Europe 
It will almost certainly become the 
world s leading producer of coal within 
a V ery short pcnod In the development 
of atomic energy and other extremely 
complex and capital intensive tcch 
nologies the Soviet Union appears to 
be little if at aU behind the United 
States Clearly the Soviet Union is 
very different from other semidcveloped 
countries 

Of the other countries within the 
Eastern Bloc only Eastern Germany 
and Czechoslovakia are at approxi 
mately the Russian level of economic 
development. Poland and Hungary 
before the second World War were 
pnmanl) agricultural countries though 
a considerable range of industrial activi 
ties already existed In Yugoslavia, 
Bulgaria, and Rumania the proportion 
of the working population in agriculture 
was quite as high as in the under- 
developed countnes of Asia Each of 
these countnes now has an expanding 
iron and steel industry Ivor is there 
any reason for believing that the densely 
populated China — or indeed any other 
section of the congested continent of 
Asia, should it (all into the Eastern 
Blocs control — will prove too difhcult 
an economic problem for the Communist 
planners China has already achieved 
considerable mdustnal progress since 
1949 its steel production is already 
equivalent m fact to that of the Soviet 
Union in 1928 when that country began 


the first of its great Five Year Plans, 
and It has a commanding lead over 
India in the race for Asian economic 
leadership 

In the planned economies, vested 
interests and all the massive and 
entrenched obstacles to economic growth 
are ruthlessly swept aside Nothing is 
allowed to stand in the path of economic 
progress personal liberty is severely 
curtailed The rate of economic prog 
ress in the Soviet Union is perhaps the 
most rapid in the world Even the 
United States at its periods of most 
intense development did not better the 
average annual increase of industrial 
production in the Sovnet Union in recent 
years, although W'estem Germany has 
maintained an equivalent rate of growth 
since 19S0 This high rate of develop- 
ment IS made possible by a very high 
level of saving The Soviet Union 
saves much more of its national income 
than do either the United States or the 
United Kingdom, in an economy of the 
Soviet type the proportion of national 
income saved can be virtually what 
the government likes Moreover, the 
Soviet Union makes a larger proportion 
of total investment than highly-de- 
veloped countnes in activities that 
increase the capacity of the system for 
further economic growth and increase 
economic strength — fuel and power, 
iron and steel, chemicals cement, com 
mumcations etc Investment in con 
sumer goods industries and housing get 
merely what is left over There is some 
indicauon that the Soviet Union now 
feels that it can give the consumer a 
larger share than he has had m the past 
of the fruits of Soviet economic expan 
Sion The effect of this must inevitably 
be to slow down the rale of growth of 
the economy as a whole, but the domi 
nant importance of heavy capital goods 
industries has again been forcibly re- 
stated 






POPULATION AND RESOURCES 


In comparison »^th Northwest Europe 
Of \rglo-^enca the Sonet Unioti »s 
stil] a poor place m that irtmg standards 
are •VEr> much lower But thev are 
alread> comparable with three of some 
countnre of wetem ard central Europe, 
and are better than those of Spain, 
Portugal, or Ita]> So long as the Soviet 
Union saves more of nawrial income 
than the higbiv -dev eloped countries 
and invests the greater part of its savings 
m capital good industries it wIU steadfly 
narrow the gap between them and itself 
There are few stud« of economtt 
growth in the “satellite” countnre and 
the evidence is coofosng Almost 
ever>-wh«re, however, it appears that it 
IS the rapid gmwih of the capital good 
u-vdretnes and the deliberate floating 
of the n-eds of the consumer that has 
prodjced the great waves of disco-tent 
IQ Hasten Europe that have challenged 
Sovi« doemaation It is doubUtil if 
the rates of economy growth ra the 
satdlites have matched those of th»^ 
SovKt Umon itself Nevertheless it 

best to put all the satellites in 
the planned eccnCHB} cat^or> 

The planned eccoomies are fonrndaVe 
compeOtors despi’c their present krwer 
level of eanomn: derelopmert. The 
latest Soviet Five A ear Plan, which wiU 
roise crel prodsction U 600 million 
tons, petTolesm to 135 milbon tons, 
and steel output lo TO millwn tons bv 
I960 IS fraijght with consequences for 
theWest- 

The EccrvcwiES d* ScsoixaT 
Revnewing this s.3ve> of wo-M tn 
comes and occupations th' pattem of 
econo-uc actmt> appears as fi^lows. 
In tb^ highlv-devtksped countries ifce 
^bcile econoni) is integrated in the world 
maAet- ^gncclture opera»es at a high 
level of eSciencj with a re!abv^> 
small labor force, but st2I recBves 


activiues. In manufacturing, the pnx- 
oectng and worfang up of minerals and 
are extieme!> well developed and 
are powerful factors maki-g for further 
economic growth The fa ghlv organired 
laarLet is n^e possib'e by , and equally 
made necessary , an elaborate svstem 
of distributive trades, transport, com- 
tntmotions and financial instilutwns. 
In Eem,deveIoped countries some char 
actenstus of the highly -developed econo- 
mies are found, but they exist alongside 
an agncul*ural organixation which la 
manv respects » httle altered by the 
impact of the worfd martet on the rest 
of the ecocomv Though technologies 
may have somewhat improved, the 
wml structure outs de the cities is 
csentiallv traditional and a powerful 
obstacle to change. Manufacturing is 
less eorceraed with metal and mineral 
procesa.ng ard fabneaooa. 

In tmderd-veloped countries onlv a 
vervsmaD portion indeed of theeconotny 
has expeneneed the pressures of the 
wxrid market. These “e co n o mic ex 
claves,” as thev have been called, are 
entirely the result of foreign urvestment, 
technology, and managerial skills and 
resemble a small fragment of a highly 
developed eainoniy embedded in a rural 
and traditional economy based on kxal 
self-*uSaency They are largely d— 
voted to the prodactioa of commodities 
requjed bv the h’ghly -developed coun 
tries, and s erv e needs which are inter- 
uatioual rathe- th-a?i national m ongin. 
Such ecoromic exclaves have ctane o 
for a good deal of hostility with the 
spread of oatireiaLsm m manv 

countries which have recently achieved 
sovereigntv hindrances and restnctions 
have been deliberately j^aced in their 
^y At die present the immediate 
resJt of such negative pc^soes <-an only 
be th- i*7ipm.i» n«hTTi »-ie of the country 
coRcerned, but it may he that the coQ 
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Undernourishment and malmitn- 
tion still prevail in many parts of 
our world. It v.-as Sir Boyd Orr. 
former Director-General of the 
Food and Agriculture Organlaation 
(F who called the attention of 

mankind to this urgent problem by 
declaring that "a llfe-Ume of mal- 
nutrition and actual hunger Is the 
lot of at least two thirds of man- 
kind.' 

T^s statement was based on the 
food-situation just alter the war, 
and on certain assumptions astothe 
standards of nutrition. 

In the course of the nineteen fif- 
ties, however, more knowledge on 
this subject became available, and 
gradually the cfllcial statement of 
FJ^.O. became less harsh andmore 
modified. This may be evident from 
the foreword of Dr. Sen, Director- 
General of F.A.O., to the latest of 
FJ^.O.’s yearly reviews — TheState 
of Food and Agriculture, 1961 — , 
which opens as follows: 

■This year's review of the State 
of Food and Agriculture again re- 
veals the general pattern which has 
become familiar during the past 
decade. There is still an abundance, 
• pnfessor In nnl tCfsoBln Apinl* 

tjm lSJT*r»lt7, v«A«'U9£n 


often a surplus, of agricultural 
products Ln the economically more 
developed half of the world, side by 
side with continuing malnutrition 
and even hunger in many of the less 
developed countries.' 

The foreword further states that 
this Is one of the fundamental prob- 
lems “of much more than purely 
agricultural significance,* which do 
not permit cf a-ny rapid solution. 
They will remain with us for many 
years to come.' 

Ln his speech recently made at a 
press-conference at the Hague Dr. 
Sen said that about 300 to 500 mil- 
lion people have not enough to eat 
In physical quantities and that an- 
other 1200 millioas suffer of mal- 
nutiiUon, Based on these facts Dr. 
Sen launched his Freedom From 
Hunger Campaign in I960 which is 
now picking up momentum in many 
parts of the world and started not 
only initiatives to tackle the prob- 
lem on a world-wide basis, but also 
Imtialed studies necessary to place 
the food problem in its prcperplace 
and perspectives. 

This article aims at a rough re- 
camaissance of the field of the 

'r A.Q,, ne S».« c< rood aad AfTlalnrc. IMl 


'■ R.pnri.J/rem TOdjchnft 



FIGURES AND THE WORLD'S HUNGER 


39 


world’s hunger, whereby a diatmc- 
tion has to be made between two 
main types of hunger: 

1. the physical hunger, meaning 
that people do not have enough 
to eat to meet the quantitative 
food requirements; 

2, the hidden hunger (malnutri- 
tion), meaning that people eat 
enough in quantities of food to 
meet the caloric requirements, 
but with inadequate composi- 
tion of the food to be healthy 
and to develop sufficient resis- 
tance against diseases. The 
diet in these cases is sufficient 
in calories but Is sljort ofpro- 
telns, minerals and vitamins 
resulting In physical inability, 
deficiency-diseases such as 
ben-bcn, pellagra, kuaski- 
orbor, anactme, xerophtalmia, 
rachitis, protctn-oedanata, 
and retarded growth of chil- 
dren. 

THE PHYSICAL HUNGER 

Undernourishment or physical 
hunger can be (a) permanent (b) sea- 
sonal and (c) occasional. The latter 
— occasional hunger — better Indi- 
cated by the word •famine*' mayoc- 
cur, when over an extended area the 
crc^s fall, because of “Acts of God* 
such as floods, droughts, pests 
which destroy the hanest, and wars. 
In this case there is an acute short- 
age of food in a specific — mainly 
limited — area. In former days, 
with insafficieni corartmiicitions 
and Inadequate governmental and 
international organiaation, local 
famines were occurring from time 
to time. Tliey took a heavy toll 
among the hunger-stricken people, 
but were mainly temporary, as they 
lasted OTily till the next harvest. 


Nowadays national and international 
relief is able to act very fast and 
such famines no longer have their 
severe character as InfOTmerdiya, 
To relieve a famine money and or- 
ganization are all that is needed, as 
there are big surpluses of food in 
many parts of the world. 

Leurqmv'^ puts it this way: “ce 
n'est pas par hasard que les fam- 
ines constituent un problSmepropre 
atuc economies de subsistance.* He 
quotes JJnuer*. The problem of local 
and seasonal famines in Ruanda 
Urundi could easily be solvedby de- 
veloping a food-reserve kept by 
means of a cassava crop by the 
farmers. Every farmer was more 
or less compelled to plant a small 
area of cassava, which crop can be 
kept In the fields for a few years 
and can be harvested according to 
need. More or less the same policy 
was followed by the British Admin- 
istration in several regions of Afri- 
ca. The colonial governments were 
much concerned with the preventlwi 
of local famines In these regfesis 
with few transportation, organiza- 
tional and fln'utclal facilities. 

In the general frame of the 
world's hunger, the occurrence of 
local famines is indeed no Icziger a 
problem. Tlie more complicated is 
the problem of permanent and of 
seasonal hunger. 

Let us first examine the problem 
of permanentundemourishment, be- 
ing a permanent shortage of fo^ in 
physical terms for a large number 
of the population. Based m theoret- 
ical insight in the working of the 
subsistence-economy it stilt is in 
prlnc^le improbable that at least 

*LEl.MeC', nc, l- 4t rl» d»» popvUllont 

(«nf«s tfg RoitKU bnmu IHO 

•bAUFS, P T , CcenomU An*lr>t« ut lA 
(MrrdnvlatiR) l,«ndafi, >3$7 
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Table 1 Laul In Acres Per Household, Per Member and Per Earner 
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1 1 

0 6 

1 1 
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1 2 

0 6 
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2 

1 2 
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1 7 

09 

09 

1 6 

1 5 

- 0 1 

3 

14 

3 2 

3 2 

1 1 

1 1 

24 

2 3 

- 0 1 

4 

1 S 

4 2 

4 2 

1 0 

1 0 

2 8 
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0 

S 
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4 8 

52 

1 0 

10 

2 7 

2 6 

♦ 0 1 

6 

1 8 

5 1 

54 

0 9 

0 9 

2 9 

3 1 
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7 

2 2 

6 7 

7 7 

1 0 

1 1 

3 0 

34 

>04 

8 

2 8 

6 5 

8 3 

0 8 

1 0 

2 4 


> 0 5 

9 

30 

10 4 

10 6 

1 2 

1 2 

3 5 


0 

lOaodabove 4 2 

21 8 

20 1 

1 7 

1 6 

5 2 

4 8 

-04 


the farmer and hla family are sub- 
ject to permanent shortage of food 
Basically in these ecmomies the 
farmer first of all produces the food 
he requires For example the size 
of the farms is related to the size 
of the family, the number of work- 
ers in the family and to the needs 
of the family Even in the agricul- 
turally densely populated areas of 
India this appears to be true in- 
vestigaticsis the Indian Planning 
Commission made in the scope of 
the Community Development Proj- 
ects, the so-called “Bench Mark 
Survey Heports’ give much evi- 
dence on this specific point To 
demonstrate this we refer to such 
a report cn Bhadrak block 11956)« 
In this report we find Table 1 

We would draw attention to three 

columns cultivated per member, 
cultivated per earner anddifference 
between owned per earner and cul- 
tivated per earner Leasing and 
renting of land adjusts the area cul- 
tivated per member and per earner 
This is completely in accordance to 
the theoretical expectations Also it 

’ lOrt 


is foind when studying subsistence- 
agriculture, that the number of 
acres under crop is closely related 
to the size of family, the productiv- 
ity of the land and the consumptioo- 
pattem of the farmers This is also 
valid for sparselypopulated regions 
In the frame of this article it would 
take us too far to demonstrate this 
with figures — calculated and found 
in practice One pomt we would like 
to emphasize in this context the 
farmer only sells surpluses This 
was subject of discussions at the 
meeting ctf the Indian Society of 
Agricultural economists held at 
Chandigarh, December 19B0® One 
of the subjects was Problems of 
Marketable Surplus in Indian Agri- 
culture In his paper P C Banstl 
(scientific co-worker of the Plan- 
ning Commission) - “Prc^lemscf 
Marketable Surplus' — states that 
the marketable surplus is actually 
directly related to the size of hold- 
ings as shown in Table 2 
Ihe conclusion from the forego- 
ing considerations and data is that, 
if actually there would be permanent 
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Table 2 Distribution of Marketable Sur- 
plus by Site Level of Holdings (1853 
and Distribution of Holdings 


ilarket- 

able 

Percentage of 


surplus 

total 

house- 


as per- 

land 

holds 


centage 
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Form size 

of total 

^r 

site- 

In acres 

produce' 

gTOUp7 
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_ 

6 3 

1 25 and less 

5 8 

1 5 

37 0 

1 25- 2 SO 

32 0 

4 5 

11 S 

2 SO- 5 00 

25 4 

10 0 

15 9 

5 00-10 00 

36 4 

19 6 

14 9 

10 00—15 00 

34 2 

12 6 

5 S 

16 00-2S 00 

31 7 

17 7 

50 

25 00—50 00 

23 9 

IS 6 

30 

50 00 and more 

47 7 

14 4 

0 9 

Sources see footnotes S and 7 


undernourishment, even in densely 
p^ulated India, this hunger is of a 
structural nature Normally the 
farmer will not be hungry, but the 
hungry people will be found outside 
the farmers' community This con- 
clusion, we think, is valid for all 
underdeveloped countries, the main 
reason being, that the millions in 
the towns and a small portion of the 
rural peculation do not have suffi- 
cient purchasing power caused by 
insufficiently gainful eraplc^ment 
within and outside agriculture for 
the landless peecle 
Within the subsistence-economy 
seasonal shortages offoodare,how- 
ever, In specific cases not uncom- 
mrai In Indonesia for example there 
are speefaf names for thi's feature 
"lapar biasa” and "patjekllk" With 
these names thepre-barvestperJod, 
in which there is a gradually de- 
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creasing supply of basic foodstuffs 
(rice and/or maize) is indicated 
This seasonal shortage can be found 
in regions with ample land re- 
sources, but is also not uncommon 
in certain densely populated regions 
of Java and India or other parts of 
the world The solution tothisprob- 
lem in rather sparsely populated 
regions is an agricultural problem, 
in the sense that the farmer himself 
can take the necessary measures on 
his farm, by improving his farming 
techniques as may be possible under 
the mainly adverse soil and climat- 
ic conditions responsible fortoolow 
returns to ectver the food-require- 
ments throughout the year Heavy 
indebtedness can also lead to sea- 
sonal food shortages 
In the other regions such as Java 
and India, however, the problem is 
also of a structural nature, related 
to the lack of sufficient land re- 
sources and the lack of employment 
In agriculture in the off-seasons, in 
places where the irrigations and/or 
the rainfall only permit one crop 
per year 

HOW MANY PEOPLE GO 
PERMANENTLY HUNGRY? 

There is of course no statistical 
registration of the number of people 
who are permanently hungry Only 
estimates can be made, based on 
case studies and macro-data, the 
food balance sheets of the countries 
involved These dataprovldefigures 
regarding the average quantity of 
foorfavaiCiflfe per Aeacf of ilie poptr- 
latloD per year and give some indi- 
cations as to the average composi- 
tion of the food-supplies. As from 
such figures it Is impossibletocon- 
clude as to shortage or abundance a 
standard has to be applied 
With regard to physical quantity 
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the calorie-content of the diet is 
taken as a measure. Although the 
number of calories in the food cm 
be calculated rather easily, If the 
composition of the diet is known, not 
so simple is the application of stan- 
dards in order to Judge in what 
cases a specific number of calories 
per head per day is sufficient to 
maintain health and vigor. When 
working with national averages mat- 
ters become still more complicated, 
and it will therefore not be surpris- 
ing, that figures for the same coun- 
try from several sources differ 
widely. It is beyond the scope of this 
article to discuss the various meth- 
ods of calculations. A fair number 
of publications on this subject Is 
available and we refer only to a few 
bulletins issued by 

In 1950 FJ^.O. published 'Calorie 
requirements' of which a revised 


edition has been made In 1957. In 
these publications F.A.O. presents 
calculations for 3 types of regions. 

Regions It Average temperature 
25*C; Average male adult weight 
50 kg, 

Regions II Average temperature 
lO'C, Average male adult weight 
65 kg, 

Regions III: Average temperature 
5“C, Average male adult weight 70 
kg- 

The figures so far calculated for 
these regions were: 

Region 1: 1950: 1860; 1957: 1994 
calorles/head/day 

Region II 1950 2269, 1957: 2400 
calories/head/ day 

Region m 1950 2390, 1957: 2520 
calorles/head/day 

There is still uncertainty in this 
matter, and when trying to assess 
the requirements for a specific 
country wide differences In toe re- 
sults have to be expected depending 


Table 3 Average Caloric Conlctit of Katlonal 
Average Food Supplies lo Selected Countries 
(calorics per head per day) 


1934-38 1949/50 1958/1959 


Ccytoa 2140 

iKlla 1950 

Pakistan — 

China 2230 

Japan 2160 

Philippines 1920 

Egypt 2410 

Iran 2010 

Turkey 2600 

Belgian Congo 1910 

Fr. W. Africa 2030 

Tanganyika 1980 

Brazil 2150 

Colombia 18(0 

Mexico 1800 

Italy 2510 

Portugal 2110 


1970 

1700 

2020 

2030 

2100 

1960 

2290 

1820 

2480 

1930 

2070 


2340 

2280 

2050 

2340 

2320 


2100 (1959) 

2080 (1958/59) 

1930 (1958/59) 

2310 (1959 Taiwan) 
2210 (1959) 

2010 (1958) 

26S0 (1957/58) 

2040 (19eO-USDA) 
2850 (1958/69) 

2650 (1960-USDA) 

2450 (1960-USDA) 

2175 (1960-USDA) 

2500 (1958) 

2170 (1956-58) 

2330 (1957-59) 

2710 (1959/60) 

2350 (1959) 


iMml,, 1 and n. r.f, O 6oco»l World r.oil Sarvey. 1952. 
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on the methods used and the as* 
sumptions made. The areas erf the 
world said to have shortages infood 
are confined to those regions which 
can be classified as region 1 and 
others which are intermediary with 
land n. 

The latest F.A.O. publication. 
"The State of Food and Agriculture 
1881* provides us with the data in 
Table 3. 

These figures show that theaver- 
age food supply in all these coun' 
tries IS well In accordance with the 
calculated requirements of the re- 
gions I and IIj so that the conclu- 
sion ccMid be, that In general the 
average food supply Is sufficient In 
the regions represented by the se- 
lected countries of which the actual 
figures are produced in the forego- 
ing table. However, we are dealing 
with averages which means that a 
certain part of the population will 
get more, but another part will get 
less. In accordance with the theory 
of subsistence-farming the suffer- 
ing part will mostly consist of the 
landless families which are not 
taken up in the farmers' households 
and which find insufficient employ- 


ment either as share-crepper, or 
agricultural labourer or outside the 
agricultural industry, to earn an 
adequate income. In the end this is 
a problem of the existing economic 
and social structure. 

Hie question now arises, how 
many people are involved? The food 
production In the under-developed 
areas still is basically a subsis- 
tence-production. The farmer and 
his family (many times extended 
families) normally will produce 
enough to meet the food require- 
ments, e^ecially in the field of 
basic foodstuffs (cereals and roots). 
We now estimate the poctlon of un- 
der or unemployed, In the sense as 
stated above, to vary between 5-15 
per cent of the rural population. On 
the other hand in many under-devel- 
oped countries a rather large per- 
centage of insufficiently employed 
persons will be found in the other 
sectors of the economy. This may 
be estimated to amount to 2i3-30per 
cent of the non-rural population. 
Based on these in our opinion rather 
pessimistic assumptions we made a 
calculation of the percentage of the 
world population suffering from 


Table 4 Estimate of the Portion of the 

Worid'e Population Buffering from Food Shortages 

Region 

population of 
the region In 
pet. of world 
population 

Pet ot wotW popiilalion 
suffering from food shortages 

rural 

others 

total 

S Asia 

29 

2,1 

1.4 

3,5 


SS 

r.s 




B 

0,2 



Paelflc/hlalaya 

4 








0,7 


1 



u,z 

C Trop Africa 

4 




Latin America 

6 



0^3 


67 

5,7 

4.9 

10,6 
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physical undernounshment Theout- 

comings of these calculations are 
given in Table 4 „ 

This estimate reveals that still 
nearly 11 per cent of the worldpq? 
ulations does not get enough to eat, 
that IS about 300 milUon people, a 
figure which is well in Ime with the 
most recent estimate of Dr Sen 
(300 to 500 million) Fortunately the 
problem is not as serious as pre- 
viously stated and as advertisements 
made us believe, but it is still se- 
rious enough and a challenge too 
In our opinion the solution has to be 
found m a structural change of the 
economies 

THE HIDDEN HUNGER 

Much more serious for the 
world’s health and economic growth, 
however, is the hidden hunger, the 
widespread malnutrition Dr Sen 
estimates that about 1200 mitlioo 
people having probably enough calo- 
ries suffer from malnutrition un- 
balanced diets considerably short of 
protems, vitamms and minerals 
It is an established fact that the 
protein-content of the diets vanes 
widely, while the figures of animal 
protein mtake vary much more This 
is demonstrated by the figures in 
Table 5 

In the matter of protein-require- 
ments, because of controversial 
opinions of experts, established 
standards do not exist FJt O put 
the average mmunal protein re- 
quirements for adult males at 0 35 
g per kg body weight, in terms of a 
'reference protein' of Ideal amino- 
acid composition Allowing for poor 
composition of the foodstuffs this 


should be multiplied by 2 25 to ar- 
rive at the total requirements, 
termed the 'safe intake'. This im- 
plies a total requirement of 40 
grams per caput per day for re- 
gions t3rpe I and of 52 grams for re- 
gions type n 

Table 5 Protein Intake of Selected 
Countries 


Protein per caput/day 
(grams) 


Country 

total 

animal 

protein 

Netherlands 

80 

4S 

Brazil 

C2 

20 

Mexico 

65 

20 

Japan 

6S 

18 

India 

56 

6 

Egypt 

79 

13 

Ghana 

50 

10 

(B ) Congo 

42 

6 

Madagascar 

60 

24 


Sources Congoand Madagascar, F A 0 , 
Second World Food Survey, 19S2 Ghana, 
see footnote 11 others see footnote 1 


Oomen” refers to some striking 
examples of low total protein Intake 
by B^tus and Papuas, while no de- 
ficiencies could be found clmlcally 
Batley^^ observed also very low 
protem intakes In the cassava-area 
Gunung Kidul (Java) 

In his conclusion Bailey states 
“The fact that the majority of the 
peculation mamtain the appearance 
of good physical health despite the 
extremely low intakes requires 
closer scrutiny of existing stan- 
dards of caloric, protem and amino 
acid requirements, on the coe hand, 
and a closer assessment of the evi- 
dence of caloric undemutrition and 



tebl*<!«i Creolagra — 1960 
‘*BAn£T K. V RoteI BOtrtHon »toaie* la Htfo- 
I. BaAcronaO (9 BoinUoDal pr^rais In Ue 
nsian irea Trop C«ocr UeOldK (to prtol). 
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protein malnutrition, on the other 
hand * 

In Giiana the total amount of pro- 
tein in the average diet is approxi- 
mately 50 grams, ol which 10 are 
animal protein per caput per day. 
That IS more or less of the same 
order as Is common in India, but In 
the African cassava-region l^sht- 
orkor is not uncommon and in India 
and Java, mauily grain areas, this 
child disease is almost unknown. 
The disease is found in restricted 
densely populated cassava areas and 
only rarely in overpopulated grain 
areas. 

Terra'* recently drew attention to 
typical features of food patterns, 
the apparent relations between the 
agricultural environment and the 
tradition still in vigour, especially 
in dietary habits and (he preparing 
of food. These dietary habits are 
mainly responsible for an uneven 
distribution of the available proteins 
among the various members of the 
family. In consequence of this the 
young children beyond the sucking- 
age in many parts of the world be- 
come victims of serious malnutri- 
tion especially in cassava areas. 
Here the problems are mainly edu- 
cational; home-economists and nu- 
tritionists have to disseminate 
knowledge and skill, and agricultur- 
ists have to promote diversification 
of crops, especisllythedevelopment 
of kitchen-gardens and the raising 
of fowl. This is the basic idea be- 
.biad Ah? pvwgwaw of Ahf*.^‘’itw.landi> 
in (he scope of (he Freedom From 
Hunger Campaign. It is ex(remely 
difficult to assess, how far spread 

•♦terra, C. J a., ro« ptturti* tn lwlone<U Pro- 
tteitnts ol Ui«3r<l fciitrMlWnilCoi'ETmoJUltMlW*, 


malnutrition Is. When travelling for 
Instance in Central Africa one is 
surprised to observe the strong and 
well-built bodies of the adults. Also 
in the rural areas oflndiaadultpea- 
ple do not look malnourished on the 
average. Bailey’^ states that, at 
first sight, the general appearance 
of the population of the cassava- 
area Gunung Kidul (Java) is sturdy, 
despite the obviously poor hygienic, 
dietary, and agricultural conditions. 

It is as yet not clear on what in- 
formation the figure of 1200 million 
malnourished people — besides 300 
to 500 million undernourished peo- 
ple — is based. Probably too much 
emphasis is laid on the low animal 
protein intake in many parts of the 
world. 

But let us assume that all chil- 
dren in the underdeveloped areas of 
the world from 1 year up to 12 years 
of age are malnourished, then about 
600 million are involved (0.3 x0.7x 
3000 million). The other half of the 
1200 million constitute about 45 per 
cent of all adults, from 12 years and 
older, and this apart from the al- 
ready counted 300 million whoprob- 
ably are physically underfed. 

It seems to us a grave exaggera- 
tion an in fact serious situation, 
which is nothelped by exaggerations, 
but needs exact assessmentin order 
to enable mankind to acquire a just 
and balanced insight in its conse- 
quences and to plan and to execute 
the measures needed to solve the 
jvMih’f'.ms .twmlxed 

>%A1LEY, op »lt 

FarWior ut»ritirg r.A.O /W KO ,ri/<h IWportof 
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The acltvitie’i imohed ih the nMualion oj bwUc resource^ are 
often clttsst/ied into tuo ^najor groups ^ the hunting and gathering 
induslnt ?, and the pastoral industries The former includes suck ac- 
tii tlics as hunting, ImppUtg, fishing, forest gathering, lumbering, and 
the productionof/orcslproducts Pastoral industries include nomadic 
henling and commercial mnching both invoUing the grazing of ani- 
mals icith primary diptndence on natural vegetation 

These induslnes range in size from small-scale SM6«fsfeHC^ cr- 
tn tlics to large-scale conimcrtialorganizations such as major limber 
companies or ranches All these activities, at large or small scale, 
lily OH the cxtraclionand/orprocesswgof naturally occinnug animal 
or plant lift 

Anotkercharaclenstic of these activities ts that they take place in 
man} pails of the earth Fishing Is done on all major ualer bodies, 
grazing occurs jm the and and semtand zones on all continents, and 
forestry ocUiilies range fnm eguatonal tropical forests Jo Jhe far 
northennoniferousforcsfs Inmost Instances these actnilics occupy 
land uhleh, due tophy steal or locational resinclions,is not non prof- 
itable to culthateintcnsnety (f prtd>erty practiced alloftheseactn- 
Itles share theadiaiitagco/a tenetvable resource base Uitfotiunalely, 
dueto oieifisktng, excess culling, or oiergrazing, this base is some- 
times sevcrel) ttcakened or destroyed 

The follouing articles deal uith seterul aspects of commercial 
fishing and nilh the pnuluclion of forest products Both the Itelin and 
Sommers articles deal uilk commerciat fishing in Pfortkem Atlantic 
fiihiiig grounds Together these aritcies provide an insight into the 
magnitude of the industry, tts importance as an employer, and ils im- 
portance as a source of food The articles suggest some of the eco- 
nomic, political, and ph\ steal factors influencing the Industry, and 
they indicate possible future Irenils in this activity 

The tiro aiiicles dealing uith forest products are both concerned 
uith the large-scale commercial aspects of utilizing this group of 
rc'ioiirces The Thomas article examines the financial implications 
tolheindustry of changing markets for forest products Slaffoid, us- 
ing a basic stalistual test, eialuales seveml possible factors influ- 
encing Che location of paperboard plants 
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SOVIET FISHING IN THE BARENTS SEA 
AND THE NORTH ATLANTIC 

RONALD A HELIN 


F ishery products provide the average Soviet aozoi with one-third of 
hu total consumption of animal prottuu Some reports place the figure 
as high as 40 percent.* In recognition of this contnbution, Soviet plan- 
ners have invested heavily in state fishing Beets and bases ever since the 
inauguration of the five-year plans National landings have doubled smcc 
ipjo and tnpled smee 1930 but fishermen have yet to satisfy government 
d m i ^ud ^ The national diet is m need of more protein, and planners con- 
tmue to find the fishing mdustry a most coavement medium through which 
to meet this need. Its commendable record of plan fulfillment contrasts 
sharply with the consistent fiulure of the hvcstock mdustry to reach prede- 
termined goals 

The increased landings recorded by the Soviet fishing mdustry rcfiect 
numly a more micrmvc cxptoiunon of mannme fishcncs Seven-eighths of 
thei 020 000 tons* offish landedm 1913 were obtained fiom domestic lakes 
ers and inland seas the remamder came mostly from the shallow waters 
close to the Arctic and Pacific shores Today man nm e waters contnbute 
about three-quarters of the 3,250 ootvton annual catch, and national a essels 
regularly visit banks far from Soviet coasc Significantly r^ted to the sue 
cessfiil exploitaoon. of high-seas fishenes u the northern coast of European 
Russu In 1913 this region sheltered subsistence fishermen dependent on 
handlines and canvas craft, today it harbors highly mrchanired fishing fleets 
and specialized labor from all pare of the Union Armual have m 

creased more than nsenty times and the port of Murmansk has evolved 
6:0m a tmy settlement into the largest mdusmal fish harbor m the Soviet 
Union. Americans commonly assocute the Soviet Barents Sea coast either 
with mtcrvennonist ttoops m World War 1 or with lend lease in World 
War IL Few realize that this coast 1$ the home of one of the world s great 
fishing fleets and mdustnes Information m English on the Barents Sea fish- 
cncs 1$ scarce dated, and perfunctory The present paper attempts to fill at 
least partly this gap m the htcrarurc 


ffi Sfrrkt FuJterj Li^Ul 48t Wxsluc^too. 19^ 
* Tbe tmnjgej cued la thu pspez ire mnne 


> Ds. Hhin b amaant pcoicDor of geography Califomu Su.e College at FuUenen. 
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SOVIET FISHING IN BARENTS SEA AND NORTH ATLANTIC 49 
TjtE PimiCAl AMD Hbtowcal Sethnc 

The Barents Sea is the wcsicramost link in the clum of waters along tlic 
northern penmeter of dze Soviet Union Soviet frontage on chis sea com- 
prises the abrupt, linear Murman Coast* on the west and the subdued, em- 
bayed shore of the Great Russian Lowland oti the east (Fig i), separating 
the two IS the White Sea, which introduces mantmie W’ater southward into 
the Karclun A S S R Novaya Zenilya virtually isolates the Barents Sea 
from Arcdc svaiets to the cast. 

The Mumun and Spitsbergen Currents, two branches of the North At- 
lantic Dnft, carry wann Atlantic water lat into the Barents Sea The Miir- 
nun Current sn ecpj round the North Cape, passes dose to the Fmnrrurfc 
and Murman coasts and then veers toward the northeast and Novap Zenilya 
to mix with cold Arctic water, ihc Spitsbergen Currmt passes directly from 
the northwestern coast of Norway to Spitsbergen and on into the Arctic 
Sea Tlic ivarmUi and turbulence assocuted with the two flows keep much 
of the southern and western Barents Sea icc-Eree throughout the year, and 
combine with a shallow continental shelf to CTcate an mvif onment espeaally 
favorable for the growth of plankton and other flsh nutneno As a result, 
the sourhem and sscstern sectors of the sea provide nch feeding groundi for 
large numbers of cod, sea perch, and other species of demersal fish. 

A short growing season and a barren, glaeuted landscape pose formi- 
dable obstacles to scttlecnenc along she Barents Sea littoral, and residents tradi- 
cionally have depended on fishing for their livelihood.* The economy of 
Rusuans livmg dong this coast on the eve of World War I hinged closely 
on the capture of cod m spring and summer, when the fish feed m oflshorc 
waters A dependence on handlines and on archaic, oar-poivcred craft con- 
fined operations to banks within twenty or thirty miles of the shore An 
Atkhai^el sk entrepreneur introduced the fint Russian steam trawler into 
the southern Barents Sea in Ipod. but he had htdc success and ftw immediate 
successors Shore ftaliOes proved woefully inadequate, and the Jughly cf- 
fiaent Norwegian fishermen provided severe matket compcotion Only four 

* The dnlguDMi "Murman z«fet> M ibe nuthcra ihniu of d>e Knta Pcmniula Some auihontm 

maintain that th< tom onginalCiS In the early Mid^ Ago. «hen Runiani n&rml to the White Sea 
anl »horw along the northern eoajt of Eurepean Rttwa n “Norman or "Norwegian. 

SeeN Karanuui Hiatolrede 1 entpln de lUatoeloaiulnrd&einrl e Rnuian hy MM. Sc. Thomaiand 
Jatulin Mvda. Parit VoL a p. 4t«. note sj 

* In the wonli of i vintor to the area an the ■xucsifa tentury “ the tountry wouil not be 
habitable for Cbnstanj were il not thj t ilie attb offiA is to plentiful u to amaci people to aettk down 
there {EnkValkeDJorf aVttUottoRnitmarkniiSii citedaaFranhN Stigg NorthNotway AHiiory 
(lonJon I9J1} p ft> 
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Russian soam tiawlcn were operating in die Barents Sea in 1 91 3 All v. orked 
out of Arkliangcl'sk, and Aar annual catek amounted to only 512 tons 
During Ae same }ear resident fishermen depending on more traditional 
craft caugbt thirteen times as mudi fish along Ac norA Russian Acre * 

• Leml Die E nff . Snaro ; ia tnaatuclaea tiveiem. PdtrmMm SDT Erg**' 

timfOtfi M- »«? 1910 FP a*-a7 tmoin i nj i J la »ttt»aiog liie bAbouI Tsjdi into tie Bitico Se» 
uTtfCigatorr wwk by ihe Stmnw ExpetoKia » gomsuaent ..~W,V.ng to 

bc4p «»Wiih tai tiriBcz Rmsaa aoS Ka-cmiiul industna m d* Baima Se». Tl* eapedUMO 

fiactxn;d&ant*9ttoi9Ct »ad ia*eieieia» dannjtfcaciae final yejnbSjied the praeatr of ramjer- 

0(11 urrt»rp«* fiabmj b»oli id ibe KiadKni feccor of ti^ let. 
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Since 1913 the nature and magnitude of fishery endeavor along the 
northern coast of European Russia have alcercd considerably Acute food 
shortages induced the new Soviet government to invest m a northern fish- 
ing Sect soon after the Revolution, and subsequent economic success and 
continued market demands have led to heavy and systematic state invcst- 



*FerMuniua>a4)q ObUii 

**Fe( AtUuitgtl Aiyi Oblut ntus^c bxed m fifism oted for the Keicliu A.S S.{C end 
Munnatuiiva ObuK 

khotyiyxovo Mumvulioy Obbai Saenebeby tbomil [Nwenit Ecmemy of 
Munniiukiyi Oblaii Sotlool CaapendiumUMiiraunik tbj?} p n 

*DensQv Tedmehetkiyprofcen tTeaiMetl Pregna J jm ten fooiMPte aa below) p j 
'Ntfodooye Uozyiyttve ArUungel tk«y Obbm Suiundieiuy iborruk |NaDoea9 £(»nemy W 
Aibhingel ilui^ ObUR Saoituil CenpendrainltAiUuafcelek. lOSl) p S) 

'fOfeeKerelfboyASSA S»uia<liakiftbemk(4«YeirtBfii>ei(inh»nAS5^ Smuoeaf 
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i&K Roryibe IVybtuyi aromyiUnsxai Kertla VKOulttkelTlie Rireliu fuh InduBiydunni; 
the SeTet»-Y(er rUn] KyWyeSLe/ityitM VoL)S No.1 ipjv pp 64-46. refnrKeonp £4 Momor 
Ekofiomika, etginiuiuya 1 pUnitoeiniye protTvaditvt e eybnoy proiaytUnmDcti (Economy Orgam- 
ntim end Plannu^ tt^uenon in dw Feb lmhiRry| |«re im footnote 1 ] Mow] p, 7 A A blikov 
RpixvtoycrybnoypromyWiJennoanueoIrtSovrolioy tdaitifDei'rtopniax oFtbe Fub induury ovneo 

YeanotSevin Auk] AyhMyr Useyeyttr* Vol ]) No. 11,1757 pp P-IP leTacnce on p, 14 (JhiteJ 
- • -4I yurigoi Iff' ' ^ 
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mctit in the north Russian fishing mdusuy ever since Local fishermen now 
belong to collectives, and their traditional equipment has given way to motor 
craft and complex gear State employees manage la^ modem fishing flecu, 
with diesel and steam trawlers capable of operations the year round on fish- 
mg grounds thousands of miles from home ports Regional landings have 
increased specucularly (Tabic I) In 1913 fishermen m the Northern Basin 
(Murmanskaya Oblast’, Arkhangel'skaya Oblast’, and the Karelian A S.SR-) 
landed a mere 29,700 tons of fish. But by 1933 the catch had increased to 
793,800 tons, and vessds working out of the basin m 1963 are “scheduled" 
to land about i,oooooo tons, a volume equal to the current national produc- 
tion of counines such as Canada and the Uroted Kingdom.* 

* Uniicd Niuiiwi SunittUJ Y'wkwl tpfi V«L 14. DcpRtntcnt of Economic ind Seek! Afiiin, 
New Ywk, 1963 Fp «*7“ilS 
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Sea Fisiiewk 

OrE^niz^a >utc «nv,.y m Ac B.ccn« See region ^ 

.rar mteevennonnt troop rviAdre* from Munmmrlc Ar^a A 
and Communnt adtmmrrratort f.r« gamed control orct the ^ 

of European Ruma Immednte runonalnatron brought mto gmenunen 

han* twelve email mmerv.eeFera alread) ngg^ '..‘""'i’TI, / rSrof 
White Russian ovr-n-n Authonoa m the old wcll-csiablishcd port 
ArWiangcl’sk rccaved adnumstnavc control of this fleet, and operwons 
soon began in the -White Sea and on grounds flanking the Mun^ Coast 
and the Kanin Peninsula.’ An embarrainng problem developed almost im- 
mediately 1 « blocked ArkhangeVsk to svatcr traffic for half of the y^. 
and regional rivalry caused officials m Murmansk to refuse Atkhangel sk 
fishermen the privilege of ssmicnng in ice-frcc harbors along the Murman 
CoasL* As a result, the new sutc fleet sat idle throughout most of the winter 
Incensed central planners responded m 1924 by assuming direct adminis- 
trative conuol over the entire northern fishing industry They also trans- 
fened Its headquarters to Mumunsk. the one site m north European Russia 
that possesses not onlv a deep and wcU-proteaed raaniune anchorage and 
an oudet to an icc-frcc sea but also a railroad connection with the rutional 
ecumcne* 

The miiuaon of full-scale collecavuaaon paved the way for the ascent 
of Murmansk to rutional indusmal importance Soviet agncultural produfr' 
bon fell disasoously after 1928. and authonnes responsible for supplying 
aaes wndi food turned widt new appreaation to fishen« within and out- 
side the country The Barents Sea attracted specul interest because research 
and the success of foreign trawlers dearly indicated huge schools of fish in 
areas accessible to, but unvisitcd by. the Murmansk fleet. Planncn outimed 
ambitious forecasts administrators issued appioprute decrees, and party 
cadres received oephat mstructions The gears of the state-controlled ccon- 


> The (cotnl gaKntman. (o Mp anmoee ncaful olc&a la c^K ar 
pcssBoa br aob{»hng t twdn-enSe hnut tot fetrearal m«n u d>c Wlaoe So tad m Ae Anoe Sei 
us9tt(It.AJ.S.R.)xadini9t7(US.SJt.)CrjS.Tanc«&o *n»e Sqntt Umoo tnd Inttminnnal Law 

mduded in an mde by Boiunen, "Die nBxbe ^xbemfnijte (I)," Zemda fir PVkmtfri VoL ti 
«»37 PP- «> *9S- 

I Vtadimn V Tdieiiuvia I Spetb for Uic SQest (mmiated from die Rmaan by NudmUt M- 
Oitfaln g Bamm. ijjs) p? M iS-SeruoLN Amid Rytcyye ptumyd y (mhego SevCTtlOur 
NordieisFiihenaKleaiDgnd. fp 56-5! 
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11 P-a, » A. Lofo<=n .c He., on« of ,p„»s. .!>= cycle 

begin! agem “ 




miEraaon that cames them 

raiv t- j .rt,. alone with their elders, spend the summer 

WfeTot. the banka around Sprobeegen. Autumn ugn^ a rcocal 
„ acarch of f uiater Young fuh u.mtcr m the Bear bland 

toavaid *e “U ^ ^ apaanroig ground! offlbe Irofolen h!^ 

area, and „,j| j^aaly „cnd thar u.ay back 

’’“tr?*' Sprobetgen feeding grounda dunng the foHounng apnng and 

"m.etanon pattern! deteitnme to a latge eatent the dutnbunon of 
, fleet m the Barent! Sea thtougbout the year. -The a^rol 

aeaaon begin! m late taantet achen vestela gather on b^ off tte 
^ V eoast of Sorway and south of Bear Island to await schools of 

^ start their annual nugranon. Bshmg begms in April, and for the 
X months the fishcnncn follow and exploit the schools as thc% migrate 
north toward Sptohergen or east toward shalltro-s off 
^ >a> a Z«inl)‘a. ‘Early autumn marks the end of the peak season. The cod 
d;a^ autumn and winter are widel> spread throughout the Baroits 
Sea, and catches drop connderaWy m Tolume. 

The life habits of cod and haddod: are roughly similar, and both ate 
found m. about the same areas at the same times of the year Catches of 
haddodi approach or exceed those of cod only m the eastern third of the 
Barents Sea. The haddock gather here in large numbers dunng the summer 
and autumn in order to bask and feed in the wann sballows that flank the 
coast of the Kanin Peninsula and the southwestern shores of Novaya 
Zemhi-'* 

Murmansk fishermen also exploit sea perch (Setarter rrannus, S nenteiw) 
in the warm waters of the w e stern Barents Sea. Vessels out of Murmansk 
first sought the fish on a coiiunercul scale m 1948 Operations sme: then 
have pros ed emincndy sueccssfid. and sea perch now make up about one- 
sixsh of the annual Bareno Sea catch. The sea perch was originally bs- 
passed m fas or of cod and haddock because of its tendency to concentrate 


^ N. A. MalcFT Pm vokovyUi {Cod Slaoal Rootei}, fa Na tu uWuVh r BaFcsocvon 

mott (Ig mog TA i . pp. ITJ-IT*. 

G. C. Trout Tbe Bear Idand Cod Xli^ntuos aAd Momuati, MimtiTT 

of Agncolmre, frdiena and Food. Ser X. VoL ai,Ka. d, Loodoo. 1957 pp 46-47 

“Miilo* Promyd^ayirt dCTBryye i7byBa Jniue » 4 taorp [»e C jcoaott 15 »boTty.p 
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on protinds uhote d^pth ind trKguljr trrnm imdc Cfatvlxng dr^xult bttt 
>( hucomcjnio iti ow-n uteh Ac conttruoion of powerful Cilung craft and 
gear The persutenc rucional ihoreagc of mcar hts alto helped stimulate its 
exploitation The largest catches are presently CaV.cn during Ae spring on 
banks north of western nnnmark a second peak comes in late suminer in 
Ac same region and on Ae banks in the viamty of Dear Island and Spits- 
bergen '* 

THE VESsm 

Steam- and dicsel-powcred fisliuig trawlers RT’s dominate tiie branch 
of the Mnrnunsk fleet rcsponwbtc for exploiting Ac cod, liaddocic and sea 
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Pto J— ot Cih b? S«v»e« {teeain the nenbwnum (1660 i)©nhn»wn» ( 1960 ) leetcrt of the 
Ailtnue Ocnn, by *<'« «f ongtn. 



Fic. 4— Soviet hrrnRg otch ia tiw e*i(aa North AtUniu Ocean i9]7->96o by nton hi. The 
eascm North A dmtie Ocean, udefute^ here eonipruet the Norwegian Sea the North S^ the Barenit 
Sea. and the waten around the Faeroe Iilandt Smcc BtiUrt a Aerur jur dei /Uiei mar mrr Cornell 
Prrtnanetit Interna lonal pour 1 £af lonboti de b Mcr Copenhagen, t9}7'i96o. Table 11 

se 




SOVIET FISHING IN BARENTS SEA AND NORTH ATLANTIC 59 
pcxdi fislienes of the Barents Sea. Steam RT^s ruled before World War 11 , 
and similar craft many of them constructed in Poluh, Swedish or Finnish 
shipyards, continued to be introduced after 194$ Table III gives specifica- 
tions of a model purchased from Poland soon after the war Sute planners 
introduced diesel RT’s into the Mumtandtf!^ about 1950 Hie new vessels 
represented an improvement over dicit steam-powered competitors in their 
compact engines, which displaced less room, and in their use of oil instead of 
coal, which permitted lot^er voyages on the umc amount of bunker space 
These advantages proved economically decisive, and smcc 19^0 steam RT $ 
have lost much of their relative economic significance ” Fishermen now use 
them mainly to exploit banks m and around the southern Barents Sea. which 
are within economic sailing distance of home port and sources of coal 
The method of fish preservation used on both steam and diesel RT* s de- 
pends largely on the distance of the fishing grounds from port Ice-cooled 
fish, even under ideal handling conditions, seldom keep longer than ten days, 
and fishermen normally resort to ice coolmg only when working grounds 
three to Tout days out of Murmansk. Fish taken in more distant waters are 
generally salted and packed in barrris Fishennen on P)Mtr-moic\ RTs 
can also freeze ot can their catch 

Nobtti AUAtme Fisiizwbs 

Before 1939 Soviet atches in the North Atlantic amounted to only a few 
thousand tons annually Commetaal operations began in the summer of 
1949 when twenty-eight vessds. twelve from Murmansk and the ©then from 
Kahnmgtad, caught 4300 tons of hemi^ m the Norwegian Sea and the 
ivatets off Iceland " Planners moved quickly to expand the scope of opera- 
tions, and Soviet catches in the North Atlantic since jptohave reached about 
900 000 tons a year Hcrnng obtamed from grounds m the eastern North 
Atlantic make up about thrco-fifdis of this total, the remainder consists 
largely of demersal fish (cod, Kaddodt and sea perch) from banks off the 
Canadian coast (Fig 3) Soviet sources fril to speafy the proportion of the 
catch taken by fishermen working out of Murmansk, as disonguisbed from 
vessels working out of Soviet ports on the Bdnc Sea 

Mutmanscl’d’, the administrative brandi of the Murmansk fishing m- 
dustry responsible for exploiting the herring fishenei of the eastern North 

“ A goJ of the etimnt Scvto-Yeit Mm ib Mtimuaiiari OblaR u to convert RT« ttill bimuog 
•oM fud OTct to liquid fuel {A. C Bonwv Tcchmcbokiy (xogteu v ribnoy (iroDiyshlennom Mur- 
maaikogo fcaueriu pTechn caJ Progreu la ihc MumunA B«tin FUh Industry] Ryiiujt Uuiryeyitve 
Valid No. S >9do,|>p rdemscc on p. 4 ) 

■' Sankbinov and Schulinia ep. of f o otnot e 11 above] p 19. 
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Atlantic, controls more than a htnwitoi vessels, which at last report (t959) 
were catching about ioo.000 tons of hemng annually ” Basic to this Sect 
are SRT's, meiiim-si 2 «l trawlers fTablc Hi) equipped with drift nets and, 
m some cases, with varuble-depth rrawls Drifting accounts for most of the 
mcdmm-trawler catch, vanablc-deptK trawling has graduated only recently 
from an CTCpennicntal stage The hcmi^ are frequently sailed directly into 
barrels, by hand labor on standard SILT'S, diiough an automatic saltmg line 
on refngerated SILTs Or a crew mayjc^j&S^it^proccssed catdi to large 
factory ships, which aca}tnpanyflc#^§fSiy^fc^^^^h seas The factory 
ships also supply the trawlers w(W«proTOion$,''fucl?Md services (medical, 
rcacauonal, and so on) In adM^jt tanJdfr^^d repair tugs ac- 
company SRT’s into disunt G — j •”]| 

A flooUa of SRT’s complcm q^mplcnicnt'dSMndcrs can spend as 
much as four months away herring fleets may 

range widely Indeed the Munna^j^riniirjdect^y^ompetes with vesseb 
from Norway, England, and other tm^dcsesstde^pean Bshmg powen in 
waters from the Faeroe and Shetland Islands m the south to Jan Mayen m 
the north and from Iceland in the west to Norway m the east One or another 
part of the fleet is at sea during every month of the year. Its largest landings 
come in autumn and winter when the SRTs exploit the prolific hemng 
fishena off the western coast of Norway (Fig 4 ) ** Fisheries around Iceland, 
theFaaoe Islands, and the Bnnsh Ules have proved of less commetcul im- 
portance to Soviet fishermen 

The Murmanik Trawler-Flc« Admimitranon, the admmistranvc unit 
once responsible for operaaons solely in the Barents Sea, now controls ves- 
sels working off the northeastern coast of North Amcnca as wclL Planners 
paved the way by ptoviding the Trawler-Fleet Admuustranon with 
B MRT s, large stem trawlcn with engines and storage Fanlitif y suffioent to 
permit trawling on fishing grounds three to four thousand miles away from 
home port 

**N A.OautneY MorRUfO^yaObUtc y poUcTQv&myyg [Mnf mantVa p phi,,, 4ann^lbe 
Pouwir Yean] (MtireuTuL. t9S9) p 4a and Dofoerv tit (ice footnote ao above] p $ 

•> Tbe Norwetun-Sovict fitbenet agnemcot Uut went into fora co Augost I i96i, pinli Soviet 
Cihermen pennuooo lo openK mode Norwegua (enttonal waten in a aone ox to rtrelve taiki from 
ihaee. fa ntora. Ncvwe^vt fiiSfriBeiiobciiaoSapecuInetiti in Sonet temtoml water, between nx and 

twelve Bule, from diore u the Vanogtn rjerd ana asd between eight xod (wdve mile, from ihore akx^ 
oAer para of die tmrtbetr Sonrt eo^Tlsnsetpw^jW hoU, 11 kxjg u Sonet renel, an allowed to 
to toad and tmJoad at a d«an« offft tn3»ot}a« Mlfwv The agirement tertoaute. on October }, 
1970 (New, e/Vww*). ]une 3l A^ 3) 
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The Pushkin, a stem trawler constructed for the Soviet Union m West 
Germany in 1934, has received considerable pubboty A ipoo-horscpower 
engine enables the aSo-foot vessel to brave high seas at any season of the 
year, capaaous fuel tanks hold enough diesel oil for some ten weeb of con- 
tinuous operation, and canning and rcfngcntion. faglmes chininate danger 
of spoilage Sonar and vanous ^ectronic and radio navigation aids facihtate 
the finding of fish at sea A hundred or so men and women staff the ship 
Many work on a factory deck, wh^c they receive, kill and eviscerate the 
daily catch. M-chanizcd equipment permits the complete use of raw ma- 
tcnal Of!U and small fish pass through maduncs that yield fish meal 
briquettes, hvers pass through an oil reduction machine and mto a cannery 
Large fish arc canned or routed through a fdlcang madunc froien into 
blocb and stored m refrigerated holds From a tnp Listing about two 
months a successful trawler will land about 630 to 700 tons of frozen fillets 
m addition to 200 eons of canned products and considerable fish meal The 
Pushkin was the earliest model of BMRT mtroduced into the Murmansk 
trawler fleet Successors with sbghdy greater hold capanaes and longer 
cruismg ranges have since appeared 

BMRT captains first trawled off the northeastern coast of North America 
in 1936 Their eathest runs covered banks near nortliem and eastern New- 
foundland, and substantial success encouraged them to begin operations in 
the waters offNew England, Nova Scooa Labndor and western Greenland 
(Davis Strait) In all these areas the BMRTs now share traditional fishing 
grounds with ships from many other countries In most of the areas they 
also work grounds heretofore almost unrouched because of depths too great 
for all but the most modem and powerful trawlers Other types of Soviet 
fishing craft have followed the BMRT s into these fidierics Diesel RT s and 
tankers trawl for demersal fish off the eastern coast of Canada flotillas of 
100 to 130 SKTs (and associated mother ships) drift for herring off New 
England and refngerated transports shuttle between both regions and 
Murmansk The transports by carrymg home much of the atch, permit the 
BMRT s and other fishing vessels to function as floating facrones unre- 
stneted by their carrying capaaty The catch of the vanous Soviet craft 
vrorking ^e western North Atlantic in 1961 totaled about 3 50 000 tons Cod 
represented slightly less than half the caKh, the rest consisted of roughly 

'* See for example “Clennin Suilc Factory Trawten (be the U S.S.It. " Fuh ng tomion, 
Jan. 27 19]$ p 4 Ye- V Kamemluy anJ F P Mmgui Navaya lerlya rybolovnyU) tnlerov [A 
NewScrieaofpuhmgTnwIrrjJ Aylneyr MMyaysro* Vd. 37 No. j 1961 pp 41-ja 





THE EXPLOITATION OP BIOTIC RESOURCES 



'•pncfite %braasCaK. 




SOVIET FISHING IN BARENTS SEA AND NORTH ATLANTIC 63 
m3nan« temunal for thar track. A iccp and spacious anchorage ensured 
access for large craft,” a topographically subdued hinterland guaranteed 
easy approach by rail, and a swadi of coastal plain offered room for ex- 
pansion A thin sheet of icc covered Kola Inlet during sewre winters, but 
the mouth of tlie inlet remained icc^rec throughout the coldest of years. 
The site was selected m February, 1915, construction followed, and an 
imperul decree declared the new settlement a aty in October, 1916 Origi- 
nally called Romanov-iia-Murmanc, the aty received the name Murmansk 
in the spnng of 191 7 ** 

Murmansk lias grown so much that it now occupies about twcKc miles 
of shore on the eastern side of Kola Inlet (Fig j) Industrul enterprises 
dominate the waterfront, and docks, rather than parks and boulevards line 
the shore The situation is sumlar along the one or ttvo miles of developed 
waterfront on die opposite side of the uilet The fish harbor commands 
aboutanuleandaquartcrofptefsontbceastemshorc Piers railroad sidings 
warehouses, tugs and ships cluster m a hub of activity Vessds clutter die 
harbor, floating idly as they await theit turn m overcrowded berths The 
postivar growdi of the Ashing fleet has outstripped by far the ronstrucoen 
of new port faciliaes and moorage u at a premium ” Especially acute u 
the shoruge of decpivatcr berths for large BMRT’s and supply tenden The 
imbalance of investment has overburdened local ship repair yards, and 
planners, to provide partial relief, now stress the inaeasod use of secondary 
yards elsewhere along the shores of Kola Inlet and m Tcnbqrka.*® 

The aty performs a vanety of functions It services ships plying the 
Northern Sea Route, harbon the tiottbem branch of the Soviet naval fleet, 
and receives vessels engaged in uifemaoonaJ commerce Above all it com- 
mands two state Ashing fleets and ihc largest fish-precessing combme in the 
Sovwt Umon, The industry employs half of Mumiansk’s hbor force and 
accounts for thrce-quartcn of its gross industrul product.*' The captains and 

*’ The chanoet of U>e intcC ieadmg lo Moraumk hu ■ ticpdi of •bout fifiRn fuboms. Benh> can 
accommodalcveBcIa wub^afi ap to durlr rnt(S( AniabaM Hurd ed t Potta of (be World {17th 
edit, tondon ITSll SP >47] M74} 

*Dnwa,ff oc{>cc/(wb>v(etaabovej fV and Ouilca Steber la Sjbdrie rtl mrfme^ord 

UmiiquefPani. tjifl pp M6-IJI. 

’*7tie decade foOowu<s 194s too (oiSron rvbla apenr on the local fahzos &ct but on))' ijo 

tedbou rubles spent on the local fubing haiber (Dnumee ap < I fiec footnote aa above] p 5a) 

"O S Bcdoiaova TJie Societ Hemng Fbftales sn the P/orA Atlancar Pniinra ef {^anli No. a 
I9]S (ttanshied from the Rimun by the National Reicaich CouncQ Ottawa Canada] pp ais-aji 
tcfiuence on pp. a4V249. 

> £vg Dvtnm Stay » kotorom my ahsvewttt* “> ’®b!ch We Live) (Murmansk *959) 

p a]0 and “MunnaiuL Bd ibaya sovOakaya mtAl^d ya (and ed c. )o Moscow s9so- 
t9}S) VoL 2S p 170 The fishing udsutry In 1957 aceoui^ for (4.) percent of the gross indurtnal 
product of the Murmaiuk fwnariiW (SaraVhanoT and Sdnlmaii <p.c<i (see footnote si above] p 14} 
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CTCWS of fishing bolts tread the adcwalks, prominently posted placards urge 
residents to catch and process more foh for the motherland, virtually every 
page in local newspapers contains mforroation of some kind concerning the 
industry, and the sounds and odors of the processing plants fill the air- 
Fishing vessels docking in Murmansk land fish that is frozen into blocks, 
salted in barrels, or chilled on ire Cranes and mechanized unloadmg lines 
transfer the cargoes into dockside sorting houses From there fuh already 
finished at sea (about 20 percent of the catch) passes straight mto storage 
warehouses or waiting railroad cars, salted herring and blocks of frozen cod 
and sea-perch fUlets probably constitute the greater part of the transfer 
Partly finished and unfinished fish passes into the Murmansk fishery Com- 
bine, an agglomeration of faaoncs occupying about a hundred acres along 
the Murmansk waterfront. The combine comprises two salting factories, 
an establuKraeni for the mechanical slicing of fillets, a freezmg plant svith 
a refrigerated warehouse, several canneries and a tin-can factory, a smoke- 
house, a fish-meal factory , and a plant for tendering medicinal and industrul 
fuh oils These enterprises employ ahogethef about 5 $00 people 

In i960 the combine produced some 300 000 tons of fuh, and planners 
forecast an output ef340,ooo to 350,000 tons by 1965 “Data for Monnansk- 
aya ObLut’ indicate that salted and froren fuh made up respccovely about 
one-half and one-third of the combine’s producoon in the middle igso's 
(Table IV) Since that time teduucians have stressed the production of frozen 
fisK on the basu of evidence which indicates that salting, in spile of its 
relative simphaty, demands more space and more man-hours ihm freezing 
docs “ It appears likely, therefore, that frozen fish by now consbtutes at 
least half the production of the combine Neverthdess, salted fish undoubt- 
edly continues to retain its tnaikct appeal for the many customen still unable 
to afford— or to find — the refrigeration faolincs needed to preserve frozen 
food in thar homes Canned fish has yet to acquire large-scale importance 
in the Murmansk industrial scene However, the renovation and expansion 
of canning facilities in the combine and the continued miroduction of small 
cannencs on BMRT’s and factory ships indicate a growing interest in the 
commreaal possibihoa The combine presently handles about 10,000 tons 
of canned dsA a year flaffis packed focaffy, the remamdre m the hofds of 
factory ships and 13 MRT*$ ** Both the combine and the ships also process 

Httgttma, l*. ai f Kc Jbotaoc? M sbtrrr} 
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considerable volumes of fish oil, and Mumuiuk reputedly is the prime 
source of medicinal fish oil in the Soviet Union 

Whether frozen, salted, or canned, fish from Murmansk u destined almost 
entirely for domestic consiunptiosv. The comhint «1U its products to a state 
marketing orgaruzaaon for dinnbacion locally and to points as far distant 
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as the Kuznetsk Oasin and the northern shores of the Black Sea.* Railroad 
cars, tefngcrated when necessary, bear the fish to its destuutjon. Dispatchers 
now route more than lOO can leaded noth £sh out of Murmansk on an 
average v,orkmg day, and 250 during the peak of the spring fishing season " 

OntER SovtET risii Hakbom om Tiic Bamnts Sea 

Soviet fishing operauons from Barents Sea ports other than Murmansk 
arc managed by fishing I.a/kh«y and state fishery bases The kelkhozy are 
fishing collectives, imposed on tesidcni fishermen by the government in the 
spjos * The fishery bases process the kolkliozy catch, and some also own 
a small fleet. At least eleven such bases occupy the southern Barents Sea 
shore Tlircc arc on the western Murimn Coast, four on the shores of the 
White Sea, and four becivccn the mouth of the White Sea ind Novaya 
Zcmlya 

Vessels at the disposal of leKhezinli and employees of the fishery bases 
mcliide motorboats for service along the coast, small trawlen (MRTs} 
for banlcs farther offshore, and semen for the more distanr reaches of the 
Barents Sea (Table HI) Motorboats were in use by the kolkhozy fleets before 

>*Dviniii Port chctynUi ekesiav{«cl<>oiaMe >a Steve] p.ijo. 

» DorsitTom. for c f f»e fvxncxe t» ibow] 

■'ThekolU oty U> th« Northcre Burn coMimeJ «tem STOO Sihtnptn In che middle i »» ♦ (Ye. A. 
Frodoikov TccfmicAcikir {'ropm—pui fc «vrlidnnYiiulomvr>iioIovr(iJnk!iio2kteiov(Tediaial 
Ptogrm TteWirtoIncrrjicKoIlli^CMthetl A/Smiv AA oere/cmi Voljj No.«o «9J7 pp. ,9- 
4] tdermr* on p. 40] 
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WotU War n, MRT’s fini came into use in 1949, and jnners appeared m the 
middle ipjo’s The occanonal SRTs dut now carry kolkhomiki mto the 
NorthAtlanacarcaninnovaiionofdicctirrcntplaniimgpenod Thesad-and 
oai-pov. eicd craft common among the kolkbozy rmol about 1950 ha\ c disap- 
peared from the scene— or atleastfromihehtmturc ** Mcchamcally operated 
trawls and drift nec have replaced hand nets and lino in bank and open-sea 
fishencs, though the tradiaonal equipment probably continues to sec scrvia 
m local bays and inlets 

Until 1959 kolkhoznJa rented both their vessels and their gear from 
molot-6shery stanons These stations were under the direct control of the 
central govcmnient and served largely as channels through which planners 
directed coUecnviaed fishing operatsons However, the attendant division 
of responiihilit) engendered chronic adnumitraave inefficiency, and in 1959 
the gov enunent disbanded the luoons and sold then equipment to the kol- 
khozy ongmally dependent on their services. It hoped to increase efficiency in 
this way and to improve the in«3mve of die fishermen. Newlj established 
ship-repair techracal rtanom, maruged b) the state, service the vessels and 
gear sold to the kolkhozy 

Hsets attadied to the kolkhozy and fishery bases m the Northern Basm 
presently land between 150 000 and 200,^00 tons offish a year Vessels based 
on die Mufiaan Coast account for perhaps ooe-third of this total, and most of 
the tot IS landed by craft wotking fiom pom along the White Sea 


MURMAN COAST 


The -Batcm half of the Manuan Coast coniains the heart of its collec- 
tivized fishing industry , htilc mformatioa is available on opetanons east 
ofTetibcrka. About 5oo fishennoi arc engaged m. the coUecuvizcd fishing*® 
Some of them are des c ended from fiunihes that have lived m die area for 
ccnnines, others are the prodoci of government resettlement programs 
Central auchonnes sponsored several programs near the end of World 
War n m order to reacovate koDJioiy abandoned because of mfliury ma- 
neuvers Cod fiom banks immediatd) off die Murman Coast consotute the 
bulk of the catch, but the increased use of Icjng-distance vasels is expanding 
the operaoonal sphere and demersal fish from th- open Barents Sea and 
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herring from the North Atlantic should soon vie with local cod for pre- 
dominance m the annual catch. 

The siatt fishery bases that serve the Murman Coast are m Tenbetka, 
Sayda-Guba, and Port Vladimir 5) Before 1917 all three, along with 
numerous neighboring settlements, funcooned pnraardy as spring and sum- 
mer fishing ates for migrant fishermen who arrived from Karelu and else- 
where on the white Sea to seek cod (ceding in coastal waters In ivinter the 
fishermen returned home, and the settlements were vutually deserted. But 
times have changed Tenberka, Sayda-Guba, and Port Vladimir each contain 
several thousand pernianene readents. and their fishery bases function 
throughout the year Karelian and other fishermen also migrate to the area 
in. svinter in order to take advantage of icc- 4 rce harbors Tojudge from Port 
Vladimir, each of the settlements possesses faoliaes sufficient for processing 
about 1 J.OOQ tons of fish a j’ar, targdy salted cod and hemng Mechanized 
cranes for loading and unloading vessels have recently become available in 
Port Vladimir, and at least some of the processing Imes ui tts fish factory are 
mechanized Finished prod acts arc transported to market on the Murnvmsk- 
Lenmgnd railroad 

WHITE SEA AMD AMOIANCEl'sKAYA OELAST’ 

Fishermen belonging to kolkhozy and fishery bases along the shores of 
the White Sea operate both in local ofishore waten and m the Barents Sea 
and the North Atlantic, Fish taken m the White Sea ate commonly obtained 
close CO shore in sunonary nets and traps placed at or neat the mouths of 
gulfs and bays, pnmanly in summer and autumn Hemng and cod make up 
about half of tlic annual atch, the remainder compnsrs a wide range of 
other speacs 

Commercul long-disunce fishing began with the mtroducQon of MRT’s 
into kolkhozy and fishery-base fleets m the early and semen and 

SRT's have since appeared Fislicrmen once confined to the White Sea by 
their archaic craft began gradually to visit the nch and extensive fisheries 
of the Barents Sea and the North Atlanac Some now work these waters the 
year round by shifting to the Murman Coast during tlie winter Planners 
sponsor the seasonal migration with enthusiasm Tenbetka becomes a home- 
AMnjj-Qzunrbnwn. for. vesseR Gwix ihfi. Earchan- AS.JLR-., MiiDnausk, fot 
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vcsscb out of Arkhangel sk.*»Tte cmplo)ea of state fishery bases consowte 
the bulk of this migraiu labor force, the holihoaniki are more JieJv to 
spend thar v-inters at home The "I^te Sea has lost tnudi of m relative 
importance as a commeraal fishery since the introduction of these iong- 
daiance operations For example, Karelian fishermen obtained 50 pacent of 
their catch from die Barcao Sea and the North Atlantic in 1950 and 83 
percent in 1933. planners hope to incrose th-- figure to 92 percent by 
1965** 

Hshery bases along the White Sea shore include small establishments at 
Uaiba and Kandalaksha (Rg 1) bothoftahidiscrviccnctghbonngkolkhozy 
Larger and more active bases are jn Afkhangel skand Bdomorsk. Arkaagel sk 
has harbored a eommercul fidung industry once the sixteenth century, and 
v.-as Russia’s pnnapal Barents Sea fishing port until Sovi-t officials moved 
the headquartTS of the northern fleet to Mimnansk m 1926 Planners hav e 
since reintroduced a fleet, but the oflhand manner in sshi^ it is treated in 
the hterature leads to the condunoa that it numbers relativd) few vessds.^ 
The fishery base contains processing esubhshmaits that produce saltesl, 
canned and frozen fish, fish meal, and fish oik** Vessds from kolkhow 
satteisd along the v. estem shores of Arkhangd skaya Oblast’ complement 
the local fleet in providing the catch. Rgure giving the volume of fish landed 
and processed in Arkhangd sk are unavailable; 

Bclomonk. the fishery center of A- imrAetn Karelian A.S S R., derive 
regional <ignificance from 10 location on Ae White Sea at tbejunenern of 
Leningrad Murmansk railroad and a branch of Ae Vologda Atk- 
hangel A railroad (fig i) The White Sea Baloc Canal also debouAes at 
Bdomorsk. Tbe Aherj base sene* fiAerzacn based all along Ac norA 
Karelian shore, and landings have recently reached 30 000 tons a year, 90 
peremt of the landings recorded for the eatuc ASS R." Processing 
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include a fretting plant, a eanneiy, a cooperage, factories for salung and 
smoking fish, and assorted warehouses The freezing plant and a large part of 
the cannery are products of the current Seven-Year Plan, the salting and 
smoking factones date from an earlier penod Salted fish probably dominates 
the present output, but the curroit pl^ stresses an expanded and improved 
freezing chain, and the traditional predominance of salted fish seems fated to 
disappear m the rclauvcly near future ** 

Fishing operations based on Barents Sea ports east of the White Sea re- 
ceive scant mcnaon in the literature A small and collectivized native popula- 
tion filling primarily subsistence needs appears characrensric of rhe area 
Mezen’, Shoyna, Indiga, and Nar’yan-Mar provide fishery bases Three 
factors help explain the lack of commercial fishing icc restricts large-scale 
operaQons to the >varm half of the year, (lunate makes the area unattractive 
to settlement, and isolation makes the dutnbunon of products both difficult 
and estpensive 

pROsners 

The Soviet diet, as was noted earlier, requires addiuonal animal protein 
and the pUnne« ask ever more of the fishing industry Of the fishermen in 
the Northern Bum they have asked a 40o,oo0'ton increase m landmgs be- 
tween S9jB and 1965 (Table I) Stress is on a more intensive use of lightly 
fished grounds off western Greenland and eastern North Amenca, a more 
wcU-rounded seasonal effiirc in the hemng grounds of the eastern North 
A tlajinc, and an inimnoq of acQvwy m waters as yet unexplored by the Soviet 
fleets The recent establishment of a Sovict-Cuban fisliing base in Havana 
Bay reveals — among other dungs — an interest in grounds off the south- 
eastern United Sutes.^and long-istancc trawlcn have now begun to exploit 
tuna, sardines, and pilchard off the tiadc-wmd coasts of northwest and south- 
west Africa Plarmers find prospects ui the heavily exploited Barents Sea 
less enchanting Vessels are already working the traditional fisheries in the 
southern and western sectors to full capaaty, and the northern and eastern 
sectors offer hrtje commercial promise The exploitation of heretofore un- 
utilized spcacs presents one hope for the future Mow visionary arc current 
schemes to revitalize hemng and salmon stocks by transplanting varieties 

Pbooeft foenw a 6.5-fold uima>elaitiepn>d<icno<i«f trcpcniEji) m theKarcEaa A.S.S.R. be- 
twtta >918 tod >96] Rc&igenud SICT'i and motpomnow bong inaoducnl inio tbe KartCiaa fleet 
aic to plajr a major role la sohwnog <bu goat (A. V Kudrjnetaev Karel diy dotiomicheikir tayot) 
IKarcUan Economic Region] IP>tTOiavo<U;.a9SS] p )s) 

<* Tbe Soviet Umoo U cooaructing a fiitucg baK dial wH lodude a fiililsg terminal a new boa^ 
pud. and a StS-procesing plant SovietvcaeUbcganiidagH>*tni>iabiseini96at~Bncf>onUS.SJ^ 
fjjheoe*" toomots aj above] Feb 18,196) p l) 
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The mountainous Interltw and 
limited land based resources have 
resulted in many Norwegdans look* 
ing seaward for food and an eco* 
nomlc livelihood throughout re- 
corded history The long, fjorded 
and island dotted coastline and the 
numerous offshore banks possess 
advantages for commercial fishing 
despite Norway's nortlierly latitude 
(Figure I). The many coastal inden- 
tations provide excellent harbors to 
base fishing operations, the conti- 
nental sbetf has excellent spawning 
grounds as well as suitable bottom 
conditions for net and trawl fishing, 
the mixing of cold and warm cur- 
rents and the water from coastal 
rivers provide abundant nourish- 
ment for plankton on which the fish 
feed, the moderate climate facili- 
tates fish preservation and ice free 
ports the year around, and a loca- 
tion accessible to other fishing 
grounds of the North Atlantic as 
well as the markets of populcais 
western Europe are among the fac- 
tors leading to the importance of 
fishing to Norway. 

The extensive coastal nature of 
the Norwegian fisheries and the 
Ahori Auitancns between the fishing 

•Chalrmin. I>e|«rlm«nl Dt , MlcMfu 

Stil* Unlttrilly, Eut Unilnl Mlebltu 


grounds and the loses of the fish- 
ing fleet and processing centers 
have resulted in numerous small- 
scale fishermen (many part-time) 
and many small fish processing en- 
terprises in the hands of private 
individuals, cooperatives and com- 
panies along the entire coast. Due 
to the seasonal nature of the catch, 
most of these enterprises of neces- 
sity usually depend on more than 
one species of fish for successful 
operation. About 71 percent of the 
76,000 Norwegians engaged in fish- 
ing are also Involved in farnung, 
forestry, manufacturing, or some 
other activity in order to make a 
living. The independent fishermen 
who have been largely responsible 
for the development of the Norwe- 
gian fishing industry have resisted 
changes that have threatened their 
livelihood such as efiiclent large 
trawlers and other modern gear. 
This has been a major political and 
economic issue particularly In 
North Norway and the government 
has taken action in the past to pro- 
tect the small fisherman against 
threats to his traditional occupa- 
tion. However, during the present 
centu^. e^eclallv the .oostwar pe- 
riod, the fishing Industry has been 
gradually changing from its tradi- 


•CommercialFishiMsfinNonaiy* by Laicreiice M Sommers. FeptiTiled from Tijd- 
schrift voor Eeonomlsche ea Soclsle Geof rafle (Wjvemfcer 1962). 237.242, icUft 

permissicn of author and publisher. 
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FirJre 1 


aitiooal character wt aerertheless 
is destined to pUT , 

ui Konray-s erolviog industrial 

economy Hie purpose o! this paper 

IS to evaluate the impact ot some ol 
tfaeise changes on the geography oi 
the Norwegian fishing iwhistry. 

ETSHDiG is the ecosohy 

OF NORWAY 


The 1,260,000 metric tons of fish 
landed in Norway in 1960 with araw 
material value of 590 mil. repre- 
sented ccly 1 8 percent of total na- 
tional product This value IS dcwbled 


b> fish processing and trade Fish 
and fish products accewnted for 13 a 
percent of the value of Norwegian 
exports -which represents a propor- 
titxial decline from nearly 20 per- 
cent in most years since WorldWar 
n. Almost 90 percent of the fish 
land^l are sold in foreign ctwntries 
so the Industry is highly dependen 

upon world marketccnditicns. Ahcnt 

four percent of the gamfuUy ei^ 
ployed of the country are engaged 
m fishing and ancrther 40,000 are 
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Involved in processing and associ- 
ated activities 

Fishing Is much more Important 
to certain areas In Norway than 
others, although Norwegians engage 
In commercial lishing to some de> 
gree along the entire 1,300 miles at 
coastal waters The principal banks 
are off the west coast with latitude 
of Trondhelmf]ord separating the 
predominantly herring tlsherytolhe 
south from the cod fishery to the 
north Pishing Is far more signifi- 
cant in the economy of thecodareas 
of North Norway where 2fl percent 
of the pcpulatlon received all ora 
portion of their Income from fish- 
ing * If employment in flshprocess- 
Ing and other associated Industries 
Is Included the percentage depen- 
dency increases significantly Only 
in the outer seaward districts ateng 
most of the coast is tlie fishing in- 
dustry still dominant as a livelihood 
for the people Industrialization and 
diversification of the eccnomy have 
lessened the reliance in many 
coastal districts, decreased catches 
of herring and codhave affected oth- 
ers, and the impact of technological 
change within the Industry Is signif- 
icant In still others 

TWENTIETH CENTURY CHANGES 
AND PROBLEMS 

Despite man's attempt to over- 
come variations in the annual catch, 
the cyclical nature of the landings 
of the herring and cod remains a 
major problem This Is particularly 
sen'ous fiecauserterrfng'antf&rtsffr^ 
(small sardine-like fish) normally 
account for 70 percent of the total 

*AKOei!MXN HAKVAUU LCVD.OLAV.MitlKAS 
MUSSEN BtnCER, «Nor»*i » fl'hlft* Bidiirtiy* !• 
BORCSTHOM CEORG uv] I EICHWAT ARTHUR J 
{Ms) AUmI c Oc«»« FJshorlss rUMnff News Bwjfis 
U<I umtlon IT I p M 


catch and cod 15 percent (Fig- 
ure 2) Since 1957 the herring catch 
has been declining precipitously 
In 1961 the landings were the small- 
est In 27 years and resulted in a 
raw material loss of $36 million and 
a reduction of Norway’s gross na- 
tional product by $70 mlJlitsi as 
compared to the last good year of 
1957* 



Figure 2 horwegtanFIsbCntchTonnage 
1910 19C0 


During the period of generally 
rapidly increasing herring catches 
from 1947-57 many coastal process- 
ing plants were built to handle the 
large tonnage The herring meal and 
oil factories are especially hard hit 
In lean years as for example in 1961 
when plants received 7,000 tons as 
compared to 700,000 tons during a 
similar time period in 1958 * The 
section of the coast with the largest 
landings also shifts materially 
(Figures) The loss has been offset 
to some extent by much more effi- 
cient use of the smaller quantities 
of herring landed which results In a 
greafer average profit pec poaorf 
This Is illustrated by the fact that 
the value of the catch decreases 

of Nor«ir vol I« Ao « 

Keruvg an InCvMiu loa Sn-rfw WUtilntton UC 
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the exploitation of biotic resoukces 
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Figure 3 


iiinvelv less In poor years tl^ 
(F.eur. 4). Al^o 

^^liallv responsible lor Uie small- 
i„rVlne to vslue is the lower 
price of herring per ton “tan cM 
other 

weight oil an«S 



nnantitles are caught by trawl^ers 
and other larger vessels based 
the ports south ol Trondheim. 

The lallures In the herring 11 
erv aHect most ol the coast from 
T^ondheimliord to the southwest 
near Stavanger. The l°3=«4rePa^ 
tlcularly serious In such ports as 
Aalesund, the herrmg capital, and 
aurroundmg Sunnmere, long a leaa- 
in^ district In Norwegian i»shuig. 
The adverse Impact is lessene by 
the development of industries other 
than those dependent upon fish MCh 
as furniture, aluminum, and ship- 
building. Individual enterprises and 
fishermen are hard hit, however. 
The drop in catch from about 1.4 
mil. metric tons of herring and 
brisling In 1654 and 1956 tohalfth^ 
amount in 1960 and even less InlSol 
represents a tremendous fluctuaticn 
in the Income of fishermen, the raw 
materials for factories, and fish 
products for exports. In i960 only v 
of 460 boats utilizing purse-seines 
managed to catch the 1,000 ton min- 
imum for profitable operation. The 
number of purse-seine vessels in 
operallco decreased from €00 in 
1959 to half this number in 1961.^ 
The variation in cod catch has 
been much less prwicwnced than 
herring but a bad year has more 
Impact on North Norway than apoor 

Cn<f4h rif 


« -w — ~ jmpaci on norm ftorway man apuui 

*- Fi^bCatrii. catch has on the South because of 

Fttu^c4 greater relative dependence 

1813 - 1 &C 0 upon fish as a resource in theNorth 

cles shows and the predominance of cod in their 
The catch of ci*ber8pc ^^^^ catch. A genemment sponsored de- 
less fluctuation than ^^-.s of velopment scheme for North Norway 
and the steady rise In since World WarDwhlchtermlnated 

these fish has J the two I" 19C0 had as its objective the dl- 

cllset the cycUc^*»w ^ rcrsmcatlon of industry Including 

leading species These coal- tbe modernization and enlargement 

II jh arr “b" jlortb bov 
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of fish processing plants and the at- 
tempt to eliminate or resettle many 
of the small-scale marginal fisher- 
men to larger settlements. Several 
large new freezing plants werebuiU 
as was a new integrated government 
iron and steel plant at Mo iRana. 
Overall results of the plan have not 
been as successlul as anticipated 
partly due to the smaller cod 
catches and partly to the resistance 
of the traditional fisherman to 
change. The decreased cod catch 
has also affected the Sunnmore 
coast to Uie south as this is a major 
center olkUpIishproducUon depend- 
ing largely on suiplus Lofoten 
(North Norway) cod for raw mate- 
rials. 

GREATER DEPENDENCE UPON 
distant FISHERIES 

One obvious means of alts^ttlne 
the declining catches In coastal wa- 
ters is to fish more intensively co 
distant banks such as Iceland, Jan 
Mayen, North Sea, Barents Sea, 


i^eroes, Svalbard (^itsbergen), 
and the Davis Strait off western 
Greenland. The tonnage from these 
sources has Increased from about 
50,000 tons to nearly 135,000 tons 
in the decade from 1948 tol958 (Ta- 
ble 1). During this same period the 
value of the catch from these waters 
has tripled. Zh 1958 fish from dis- 
tant waters represented 11 per- 
cent of Norway’s total tonnage and 
16 percent of the total value. Her- 
ring (35,000 tons in 1858) from 
Iceland and cod (28,000 tons) from 
the Davis Strait represent the prin- 
cipal species brcMght back to Nor- 
way. Undoubtedly fish from these 
sources could be increased if a 
freer policy for the devel<^ment of 
large trawlers and well equipped 
floating factories existed in Norway. 

TECHNOLOGICAL 
DEVELOPMENTS m EQUIPMENT 
AND THEIR IMPACT 
ModemiaalJon has been slow in 
certain segments ctf Norwegian flsh- 


Table 1* Norwegian Fishing In Distant Waters 


1929 

1958 

North Sea 

2,000' 

20,246 

Iceland 

21,157 

41,339 

Faeroes L Hebrides 

314 

4,103 

Norwegian Sea 

— 

11,347 

Barents Sea 

— 

J98 

Bear Island L Spitsbergen 

8,554 

10,545 

Greenland- Newfoumllantf 

7,088 

30,378 

Unspecified 

11,763’ 

7,195 

Total’ 

60,874 

135,351 


Un metric tons. 

*Flsh caught by trawling In various waters but primarliy the Norwegian Sea. 

*Tha total average for 1910-19 wss 11.893 toss, for 1920-29 was 11,725 tons and 
for 1930-29 vis 24,2CS. 

Source: Norgcs Offislelle huUatikK. Nbrges Flskcrler 1958, Fiskcridtrektoren. 
Bergen, 1860. 
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ing but gradual impr<r.ements have 
Inevitably changed many aspects of 
the indukry. The motoriaatior of 
the fishing fleet vzs well developed 
by the l930's. Nevertheless, the 
number cf vessels without motors 
dropped still further from 2700 in 
1940 to 203 In ISSO In the late 
1930'6 diesel motors were intro- 
duced with their smaller fuel re- 
quirements and increased carrying 
capacity of vessels for fish and 
made mere feasible trips to distant 
fishing banks such as West Green- 
land- Since World War U most ctf 
the larger vessels have been 
equipped with echo sounders andas- 
diC5,‘ radio telephones, and radio 
navigation aids. Electricity has been 
installed In the majority of fiSbing 
craft. Better tavigation charts, 
more accurate weather forecasting, 
and an Improved system of luvlga- 
ticn lights along the coast have im- 
proved the efficiency and safety of 
the fleet. Five govemment fishing 
schools train personn®! m the tech- 
nicalities of navigation, fishing and 
fish processing. 

In 1959 there were 28,118 epen 
motorized fishing vessels in opera- 
tion totaling 79,430 gross tons and 
12,692 decked motor craft totaling 
209,979 gross tons.’ In the last de- 
cade the number of open vessels has 
Increased, since 1938 the number 
has doubled while the number of 
decked vessels has remamed al- 
most constant. The average size of 
the fishing vessels has increased as 
has the number of small trawlers 
and purse seiners attempting year 
around fishing. The largest vessels, 
trawlers over 300 tons, are based 

*£crdpni«et AFlKt loeuigo, tflreetka otstorv 

nm isd or Oa 
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primarily la Aalesund arel Bergen, 
the most important ports in the her- 
ring fishery areas. The number of 
vessels in proporticH to fish tonnage 
landed is much greater in North 
Norway than to the sewth of TTccd- 
heimljord. The proximity of fishing 
banks to ports along the entire coast 
and the seasonality of the catch with 
Iwo-thirds of the annual catch 
landed during the period from Janu- 
ary to April has tended to keep the 
vessels small. Also the cppositico 
of the small fisherman to large 
trawlers as a menace to bis liveli- 
hood and strict government ccntrol 
over the licensing of these craft 
have prevented the anticipated in- 
crease in vessels of this type. Ckily 
11 large trawlers were licensed in 
the immediate postwar period teit 
increased to 30 with 27 vessels ac- 
tually participating in 1958 (Tkble 
2) The tonnage sold as fresh fisb 
tripled from 1953 to 1958 but the to- 
tal trawler catch fluctuated consid- 
erably.* The more progressive fish- 
ermen of the herring district favor 
increasing the licensing of large 
vessels, while those in the North 
Norway cod area are epposed. The 
fishing gear has not changed in type 
as much as in efficiency during the 
recent decades. Schools of fish can 
now be located as mucbaslOOmlles 
offshore and with larger ships, echo 
sCTindera and mechanical equipment, 
significant catches can be obtained 
in these waters, especially of her- 
ring. ^urse~seine3 have beema® 
very important in the herring fish- 
ery and were utilizederperlmentally 
in the Lofoten cod fishery but out- 
lawed fn 1960 as a result of pres- 
sure by small-scale fishermen. 
Other t^es of nets have been im- 

•KOLiasTAD, SVEEEE, StortrulmM r»« * 
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Table 2 Norwegian Large Trawler Fishing 
(Vessels over 300 gross tons) 


19S3 1954 1955 1956 1937 195S 


No. of Vessels 

IS 

16 

17 

23 

26 

27 

Average Vessel Size 
(Gross tons) 

473 

473 

450 

413 

410 

406 

Crew Members 

423 

448 

479 

624 

711 

708 

Total Catch (tons) 

21,164 

27,312 

28,740 

34,763 

26,975 

25,703 

Total Value of Catch 

(1000 kr) 

12,267 

17,202 

20,442 

24,141 

20,108 

18,570 


Source MOLLESTAD, SVERRE. Stortraalernea Fiske I 1958 Fisfceis Gang No 48, 
November 26. (1959), p 650 


proved by using artificial fibers 
which are lighter and longer lasting 

The Impact of improvements in 
equipment and vessels has been to 
decrease the number of marginal 
fishermen especially in the south* 
ern west coast district, increase 
the eUlcieney and total catch when 
the runs are heavy during the short 
cod and herring seasons, concen* 
trate the major commercial efforts 
in larger ports like Aalesund, Ber- 
gen, Kristiansund, and Bode, and to 
increase the range of the larger 
vessels The rapidity of change is 
retarded by the opposition of the 
small-scale fishermen and the orga- 
nizations that represent them. 

CHANGES IN PROCESSING, 
MARKETING AND USE 

The distribution of the catch 
amongst various kinds of uses de- 
pends upon the total catch and the 
market conditions for a given year 
(Table 3) The amount used for fish 
meal and oil varies from BOpercent 
of the total catch in 1958 (a good 
herring year) to 43 percent in 1358 
(a poor herring year) The process- 


ing of frozen fish on a significant 
scale has developed after World 
War n and the amount so used has 
steadily Increased, particularly 
since the early 50'8, and in fish 
other than herring Frozen fish are 
now even sold widely in Norway es- 
pecially the populous southeast. 
Large freezing plants have sprung 
up along the coast, several of which 
are run by fishermen’s organiza- 
tions and the government. The trend 
toward larger factories with their 
increased needs for raw materials 
to meet the market for canned fish, 
meal and oil, frozen andfreshprod- 
ucts has helped to concentrate the 
processing in the larger fishing 
ports Even the salting and drying 
of stockfish and klipfish,^ tradition- 
ally dried on racks or rocks along 
several sections of the coast, are 
being Increasingly artificially dried 
in the processing plants. 

Another major change in this cen- 
tury has been the development of 
li^ermen organizations (coopera- 
tives) for the sale of fish as they are 
landed, for the export of fish and Jn- 

•stodUUb »r* tfrt«0 cod and kllpflaX artdrledaalt- 
•deod 
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Tabic 3 Use of Norwegian Fish Catch by Per 

Cent of Total Catch for Sefected Years 


194S 

19S5 

1956 

1957 

1958 

Fresh. 

20 

12 

8 

20 

12 

Frozen 

4 

6 

6 

6 

9 

Salted 

19 

16 

15 

IS 

17 

Dried (stockfish) 

3 

7 

8 

10 

14 

Canned 

4 

3 

2 

4 


Meal & oil 

40 

SS 

60 

54 

43 

Bait 

1 

» 

1 

1 

2 


100 

too 

100 

100 

100 

Total (Metric tons) 

1,318.000 

1,646,872 

1,986,300 1,573,892 

1,238.851 


Sources VoTges OWeieUc StatSstikk, Norgee FUkerler tOSS. Flekecldlrekt^een, 
Berge^i, IttCO. 


creaelngly for processing. The first 
organization, the Korges Slldesal. 
slag (Norway's Herring SalesAsso* 
clatlonl, was IcwMed in 1929, Many 
others for various kinds of fish 
sprang up in the 1980's and subse- 
quent years. Now the landings of 
fish are almost completely sold by 
these organizations. Major accom- 
plishments have been the stabiliza- 
tion of the price paid the fisherman 
for fish, protection of the rights of 
the fishermen, and in general mak- 
ing the occupation a more stable but 
more socialized occupation. 

EXPORT TRENDS 

The proportional value of fish and 
fish products has declined steadily 
from 25 percent of the total export 
value in the iSSO’s to iS.5 percent 
at present. The total value InNor- 
•wegian kroner however, during the 
period from 1938-1958, Increased 
mote than 9 fold. The relative im- 
portance of the export of the various 
fish products from year to year de- 


pends greatly upon variations in the 
catch and the market (TabJe4), Her- 
ring and other fish meal and frozen 
and fresh herring fluctuate the 
greatest. There has been a steady 
Increase in the amount of frozen 
fish and Itozen fillets as well as 
stockfish. Salted and canned fish 
have remained relatively constant 
and kllpfish have declined with the 
smaller cod catches. In 1060 the 
following were the leading fish ex- 
ports by value: stockfish 20 pet., 
kllpfish 12.6 pet., canned products 
from the sea 12.2 pct.,herringmeal 
8.4 pet,, frozen fillets 7.6 pet., 
fresh or iCed fish 6.0 pet. and shell- 
fish 5.1 pet. The major ports from 
Trondheim south to Stavanger are 
by far the principal export centers 
and this will continue if notincrease 
If Norway develops greater depen- 
dence Upon larger vessels and m 
general a larger scale type industry. 

Western Europe and the U.S. con- 
tinue to be the major consumers of 
Norwegian fish exports except for 
kllpfish and stockfish which are sold 
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Table 4 Norway'* Exports of Fish anrf Fish 
Products by Types and Value 
(1000 Rorwegiao kroner) 



1038 

1918 

1950 

1956 

1960 

Fresh herring 

1 


84,771 

26,558 

17,135 

Frozen herring 

/ 13.035 

I8.C97 

6,035 

26,701 

28,362 

Fresh fish t fillets 



30,859 

44,560 

65,357 

Frozen fish L fillets 

\ 1C.U7 

28.854 

16.057 

43.659 

76,909 

Round-frozen fish 

) 


9,819 

32,522 

44,198 

Stockfish 

18,918 

29.30) 

54.528 

149,075 

201,549 

Klipfish 

22.13C 

60,810 

116,126 

177,620 

126,852 

Salted ti splcid herring 

7,91T 

63,529 

47,363 

84,924 

38,719 

Other salted fish 






(Incl, roo) 

3.431 

46,531 

12,184 

10,841 

10,492 

&nokc<t fish 

SOS 

3.444 

3.939 

5,699 

8,338 

Shellfish fresh L frozen 

4.119 

7.588 

14.330 

25,161 

51.436 

Canned fish, products 

90.10G 

63,707 

129.355 

137,559 

178,248 

Fish meal 

18,903 

4,646 

63.423 

220,331 

99,605 

Rorring oil 

3,IC9 

2.614 

1.009 

2,671) 


Liver oil 

14,001 

41,859 

SS.S-12 

39.693 > 

40.193 

Refined fish oil 

— 

— 

32.931 

4,91D; 


Other fish products 

370 

1,467 

3.311 

9,651 

18,579 

Toul 

148,738 

375,473 

616,140 

1,043,275 

1,020,032^ 


tPrellinlnaiy figure based on calculations fnmMaanedsstallsllHioi*rVlenr1kshand‘ 
elctt. Doeember (lOOO) StatlstUk Scntralbyraa, Oslo 


Soutfr • Norges Fiskcrler 1938-88 Fiskcridlreklrt^n, Bergen 


to sub-tropical or tropical and cath- 
olic countries. The Soviet Union Is 
the major market for salt herring 
with East Germany and Caechoslo- 
vakla also significant buyers of 
fresh and frozen herring. 

CHANGING FISHING LIMITS 
IN COASTAL WATERS 

Norway's fishing limits In the 
coastal waters have been a most con- 
troversial question as they have in 
Iceland, the Soviet Bloc countries, 
and a number of other countries, in 
the postwar period Norway followed 
Iceland's example in establishing a 


limit cS four nautical miles and this 
was measured from a line connect- 
ing the mouths of fjords The fur- 
ther extension of this limit has been 
favored by the North Norway fish- 
ermen whose llvelUtood is largely 
based on the resources of coastal 
waters where catches have been 
very unreliable In recent years be- 
cause of the changing habits of fish 
due to changing biolc^cal conditions 
In the waters. They wish to elimi- 
nate the competition of other na- 
tions for the declining numbers of 
flab. The fishermen of South Nor- 
way, the herring district, favor the 
narrow limits as tliey are Increas- 
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ingly dependent upon distant iraters 
and are Icariul ot reprisals. 

■mis question has been tinder In- 
tcmatlonal study lor a number of 
years. In the United Batiens Con- 
ference on the law of the Sea, Nor- 
ymy supported the Canadi^ prt^ 
poLl ot a sut-mlle territorial limit 
Lid that an additional six miles be 
reserved for fishing. When this 
failed the Nortregians passed a law 
providing a 6 mile fishing limit 
effective April 1, 1361 and a 12 mile 
limit effective September 1, 1361. 
Norway then signed a bilateral 
agreement with Great Britain, the 
principal nabon frequenting the 
wegian coast lor trawling. This 
agreement provided a 6 mile limit 
effective September 1, 1961 and^e- 
cial privileges for British trawlers 
in the 6 to 12 mile area for the ten 
year penol ending Octoberai, 1970. 
Vessels of Saeden, Denmarfcandthe 
Faeroe Islands will be permitted to 
operate within the 6-12 mile limit, 
subject to Norwegian law. Thisdoes 
not solve the problem of the Inter- 
ests of West Germany, Poland, the 
U.S.SJI. and other nations in this 
zone Six armed craft of the Norwe- 
gian Navy have been assigned to 
guard mfractions of the 12 mile zone 
in the coastal waters from C^e 
Lindesnes on the extreme sewth- 
west coast. 

The Norwegians themselves have 
been split over whether their own 
trawlers should be permitted m the 
4-6 mile zGie. Exceptions will be 
made to permit their operabon in 
specified waters aixl at certam 
times of the year. In fact, as men- 
tioned previously, there is consid- 
erable opposition to the licensu^ of 
large trawlers, those over 300tons, 
for° operation anywhere altng the 
coast. 


future 

It appears inevitable that the role 
of fishing in the economy rf 
will continue to decrease 
importance. The decline o' ^ 
and herring catches seems des 
to continue. Herring have disap 
peared in Urge quanUties Ir°ra Ue 
Norwegian coast for 35 to tO y 
at a time m the past and the present 
trend may be the beginning of such a 
herring drought period. 

The conservative small-scale 
fishermen have opposed modemizi^ 
tion such as the increased use « 
large trawlers. Thus Norway has 
fallen behind other nations such^ 
West Germany and the U.S.S Jl- 
are making elaborate plans for ex- 
ploiting the world oceans with large 
mechanized fleets Including well 
equipped processing ships, 
creased control of Urger areas m 
their coastal banks does notprovifle 
the answer. The Norwegians did 
carry out experiments with 
fishing vessels, a mother ship 
a research vessel off West Afri^ 
from October-December, I960 The 
results were only fair but iodi»- 
Uons are that Norway will undoubt- 
edly widen the scope of her future 
fishing efforts to include new areas- 
Norwegian fishing has under- 
gene changes in modermzabon, m 
emphasis and distribution m 
century but this traditional industry 
as a livelihood is destined to play a 
declining role m the total eccoomy 
as industnalizaticii and diversifica- 
tion increase. However, fish as a 
raw material for some of the coastal 
factories, as a domestic food, as an 
export product, as a full-time occu- 
pation for the more specialized and 
a part-time way of life for 
will centmue to be significant in the 
gec^raphy of Norway. 
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A few months ago, Kroehler Mfg 
Co added a bit of spice to the go- 
IngS'On at Chicago’s International 
Home Furnishings Show Taking an 
ordinary looking coffee table, the 
company subjected it to everything 
from glowing embers and scalding 
liquids to scuffing, nail polish and 
other abrasive elements Lo and be- 
hold, it emerged from the torture 
chamber in tip-top shape The se- 
cret a manufacturing process, the 
likes of which no lumberman had 
ever seen before 

According to a Kroehler spokea- 
man, the process Is a rauiti-step 
affair which begins when the air is 
drawn from the pores of the wood 
and replaced with liquefied plastic 
The table then Is placed in anatom- 
ic reactor and bombarded with gam- 
ma rays, a procedure which causes 
the plastic to solidify What emerges 
Is a piece of furniture that combines 
the warmth and beauty of wood with 
the toughness and flexibility ofplas 
tic While the process still is ex- 
perimental, Kroehler feels that It is 
loaded with promise So, apparently, 
does the Atomic Energy Commis- 
sion, which recently asked Vitro 
Corp to design a plant that will 
delve deeper into the subject of 
atomically treated woods 


SPACE AGE TECHNOLOGY 

Striking as all this sounds, the 
idea of nuclear-powered furniture 
is merely one of the many exciting 
new concepts that have emerged of 
late from the country's lumber 
camps Hard hit by the synthetics, 
plasties and wonder metals, the In- 
dustry found Itself in a profit skid 
To get back to the right side of the 
ledger, it has turned to mergers, 
automation programs and new sell- 
ing procedures, while at the same 
time, lashing back at its new com- 
petitors, it has reached into its labs 
and come up with some space age 
technology of its ovn 

From deep in the woodlands, for 
instance, the lumbermen have ex- 
tracted wonder drugs, fertilizers, 
livestock feeds and a host of other 
by-products Utilizing high-energy 
physics, polymer chemistry and 
high-speed computers, theyhavede- 
velcped a dazzling array of prefin- 
ished panels, sidings and laminates, 
high fashion veneers and fire-re- 
tardant products, all of which are 
cutting a wide swath in a variety of 
new fields To be sure, some of the 
industry's new products and pro- 
cesses are laboratory curiosities 
that have yet to prove themselves 


•Money Does Grow on Trees” by Dana L Tkotnas Reprinlctl from Barron's 
t,b.ovcmber\ 1965) /> prrwfsstow o/tAe puftZisfirr 
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m the marketplace. Still, most are 
promising, so much so that many a 
once-cautlous Insider sees big po- 
tential profits in the woodwork. As 
one recently put it: "Strange as It 
seems, this is beginning to locklUce 
a real growth industry." 

Indeed it does. Last year, the na- 
tion's forest product companies 
shipped $2.7 billiOT worth of lum- 
ber, plywood, hardboard, pulp, pa- 
per and allied items. O'/er the past 
five years, their volume has been 
growing at an annual rate of 4.5%. 
Of the product they take each year 
from the tree, some 60% wlnels im 
at the paper and pulp mills. Three- 
quarters of the remainder — lum- 
ber, plywood, hardboard and 
particle-board — goes Intoresiden- 
tial and commercial construction. 
The rest is employed in furniture, 
automcibiles, toys and the like. 

PUBLICLY CW/NED FIHSIS 

By and large, the business of pro- 
ducing these goods is dominated by 
publicly owned concerns. Among 
them are Weyerhaeuser, Georgia- 
Pacific, U.S. Plywood, International 
Paper, Crown Zelierbach, St. Regis 
Paper, Hayonier, Boise Cascade 
(which was listed on the NYSE this 
year). Pope & Talbot, Masonite, 
General Plywood, Potlatch Forests, 
E. L. Bruce (which announced plans 
last week to sell some of its opera- 
tions to Armour t Co,), Carolina 
Pacific Plywood, Pacific lumber, 
Edward Hines Lumber, Medford, 
Atlas General Industries and Evans 
Products. A number of non-lumber 
firms make specialty Items for the 
wood industry. This group includes 
Koppers, National Starch & Chemi- 
cal, ReichhoIdCbemicalsand Amer- 
ican Cyanamid. 


Of late, sales and earnings of 
most of the woodworkers have been 
moving upward (see table). Idst 
year, for instance, firms like Wey- 
erhaeuser and Masonite chalked up 
record results. This year, business 
remains brisk and the reports im- 
pressive. In part, current gains re- 
flect an increase in prices for West 
Coast lumber in August. The re- 
cently passed $7.5 billion housing 
bill, moreover, promises to give a 
lilt to the construction business, 
still the largest single user of lum- 
ber and plywood. 

Yet the strongest plank in the 
lumberman’s success story comes 
from their own labs. Wood's posi- 
tion in the American scheme of 
things reached an all-time peak fn 
the early 1900s, when lumber pro- 
duction rose to 45 billionboardfeet. 
Then came an outpcuring of com- 
pebtive materials and, by the end of 
World War B, wood had lost almost 
half of Its potential market. 

VANISHING MARKETS 

To some extent, the decline was 
not the industry's fault. New con- 
cepts in home building virtually did 
away with front porches and sub- 
stantially reduced the size of attics. 
The emergence of aluminum, plas- 
tics and the synthetics — i.e., as- 
phalt for shingles, vinyl for floors, 
formica for table tops — added to 
the pressure. The industry, in the 
face of vanishing markets, seemed 
at loose ends. Promobonal efforts 
were scant, research meager. And 
Umberland resources, once seem- 
ingly limitless, began to dry op. As 
a result, from 1948 through I960, 
after-tax earnings of thewoodprod- 
ucts industry — figured as a per- 
centage of sales — plummeted from 
9.9% to 1.7%. 
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Earnings of Selected Firms 




Revenues 
(In Millions} 

Net Per Share 


I96S 

1964 

1965 

1964 

Boise Cascade 

9 mos to Sept 30 

$306 98 

$271 7 

$2 61 

$2 16 

Evans Products 

9 mos to Sept 30 

15? 6 

135 8 

2 94 

2 45 

General Plywood 

9 mos to July 31 

9 7 

alS 

0 40 

cO 08 

Georgia Pacific 

9 mos to Sept 30 

426 

401 

2 45 

2 24 

^lasonlte 

Yr to Aug 31 

92 6 

94 8 

3 70 

2 92 

Potlatch Forests 

6 mos to Juno 30 

98 S 

90 e 

0 63 

0 61 

Seaboard 

6 mos to July 31 

7 2 

6 6 

0 25 

0 18 

U S Plywood 

3 mos to July 3 1 

I3I 4 

121 9 

0 94 

0 83 

Weyerhaeuser 

9 mos to Sept 30 

526 5 

496 2 

bl 94 

1 70 

a Including operation of Kochton division sold in ld&4 
b 0 14 a ahare attributable to change In accounting method 

0 deficit 




During the past few years, how- 
ever, the decline has been checked 
and a comeback launched First of 
all, the Industry set out to broaden 
its capabilities Companies like U S 
Plywood, that started outasdlstrlb 
utors and later branched out into 
production, have been integrating 
backward by acquiring their own 
tlmberland Firms like Weyer- 
haeuser, once mainly concerned 
with lumber, now are upgrading into 
finished products As a result, to- 
day’s major woodworkers own 
everything from timberlands to in 
some cases, their own consumer 
outlets 

Hand in glove with these moves. 


the woodworkers have undertaken a 
massive plant modernization Over 
the past five years, Masonite has 
doubled its investment in plant and 
equipment (from S&9 million to$160 
million), changing itself from a 
maker of unfinished hardboard into 
a firm which specializes in more 
profitable prefabricated lines Wey- 
erhaeuser also is spending heavily 
on new facilities this year, capital 
outlays will climb over$i20 million 
Over the next three years, Weyer- 
haeuser expects to plunge another 
$275 million into capital improve- 
ments Says George H Weyerhaeus- 
er, executive vice president, cpera- 
Uons “We are in the midst of a 
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growth program which overshadows 
in size and scope anything this com- 
pany has undertaken in its 65 years 
ol existence.* 

FRESH LOOK AT MARKETING 

In the process of upgrading itself, 
the industry also has taken a fresh 
look at marketing. At one point, the 
typical lumber firm simply made 
and shipped its products and left the 
selling to the retailer. Not any 
longer. Weyerhaeuser, for one, is 
adding dealers, providmg architec- 
tural services, and even arranging 
consumer financing on new homes. 
Boise Cascade has acquired Us own 
retail outlets, it now operates 100 
Bestway Building Centers, each of 
which offers the amateur handyman 
and the housewife a complete home 
remodelling and improvement ser- 
vice. Boise also owns Kingsberry 
Homes, a prefab builder it acquired 
in 1964. U.S. Plywood, meanwtUle, 
which }ust purchased a Hawaiian 
builder, also is participating m sev- 
eral West Coast real estate proj- 
ects, in order, the firm says, to 
learn at first hand the problems of 
builders. 

In the final analysis, however, an 
industry’s fortunes depend on its 
products. And, in the lumber busi- 
ness, the major reason for the spir- 
ited comeback has been a renais- 
sance In technology. A spokesman 
for one leading company notes: "Our 
competitors did us a great favor by 
awakening us not only to the threats 
of their products but also to modem 
concepts of research and technol- 
ogy.* Says another: "We no longer 
consider ourselves in lumber, but 
rather In wood cellulosics.* Toram 
home the point, scientists in diaens 
of fields — plastics, chemistry, 


atomic physics and computer mathe- 
matics, to name but a few — are 
pooling their skills these days and 
producing research breakthroughs 
in every phase of the business. 

Their work begms in the forest. 
In the old days, when America’s 
timberlands were virgin and no one 
worried about scarcities, trees were 
chopped down recklessly. Today, 
forests are looked upon as crcps to 
be carefully harvested and re- 
planted. Moreover, through a 
greater understanding of genetics, 
scientists are manipulating heredi- 
tary characteristics and actually 
controlling the growth of trees. And 
since trees are the slowest growing 
of all crops — they take 60 years 
and more to mature — research Is 
stressing the breeding of faster 
growing specimens. 

RADIOACTIVE SEEDLINGS 

In Weyerhaeuser laboratories, for 
example, radioactive materials are 
bcmg injected into seeds before they 
are put in the ground. Every 30days 
they are checked by a gelger count- 
er (which locates them easily 
enwigh* the seed triggers an elec- 
tric buzz) and exammed to deter- 
mine which types are taking root 
successfully, which have been de- 
stroyed by animals or insects, and 
which have the best chance ofgrow- 
ixig into superior tress. J'ormerly, 
several years werenecessarytode- 
termlne whether a particular tree 
would be a alow or rapid grower. 
Now this can be foretold virtually 
from the start. Moreover, if a tree 
is doing poorly, scientists can use 
hormones to alter its characteris- 
tics. 

To guarantee a supply of raw tim- 
ber In perpetuity — which is the 
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goal Of every major firm — the In- 
dustry is turning to computers Us- 
ing data assembled from the growth 
rates of thousands of trees, the 
electronic brains are telling man- 
agement exactly how many trees to 
plant per acre, and where and how 
to plant them There is a new lofrfc, 
too, in the harvest Ingenious equip- 
ment has been developed to ellint- 
nate human labor The day of the 
high climber, picturesquely topping 
a spar tree, is rapidly becoming a 
thing of the past 

MECHANIZED MONSTER 

Among the new equipment is a 
Swiss unit that spirals up the trunk 
of a tree like a mechanical monkey, 
cutting off dead and dying branches 
with a chain saw. The industry also 
sports mechanical sky care with 
diesel engines and winches, remote- 
controlled from the ground, that lift, 
hoist and carry logs in midair, much 
like a cable car hauls skiers over 
the Alps. International Paper has a 
mechanized monster that in one con- 
tlnucus operation fells a tree, de- 
limbs it, cuts the trunk Into five- 
foot lengths and loads them onto a 
truck for haulage to the lumber mill. 
The job, which is supervised by a 
single man, formerly required the 
services of at least six husky indi- 
viduals. 

Meanwhile, the traditional pro- 
cess of storing felled logs In ponds 
and floating them to the mill rapidly 
is becoming obsolete. To cut heavy 
losses from slnkage, lumber firms 
have been switching over to dry leg- 
ging methods. Weyerhaeuser has a 
60-tcin mechanical behemoth that 
lifts a pile of logs 20 feet into the 
air, then drops It onto a freight car 
or a trailer. Lumberjacks used to 


take more than a day to load a 
string of freight cars. Using the 
new methods, they now do the job In 
an hour. 

HEADING OFF TERMITES 

Once a tree has been felled and 
lugged to the mill, the wizardry of 
science takes over and transforms 
It Into a host of wondrous products. 
One of the disadvantages of lumber 

compared, that is, to aluminum 
and plastic — has been its age-old 
susceptibility to termites and fungi. 
To ward off such attackers, scien- 
tists typically inject chemicals into 
the wood. Unfortunately, while the 
chemicals have added 30 years to 
the life of the average pls^, they 
give off an unpleasant odor and turn 
the wood on ugly brown, making it 
extremely difficult to paint. 

However, Keppers, the leading 
name in the chemical preservation 
of wood, Is exploiting a process that 
eliminates these headaches. Under 
its method, logs are rolledintohuge 
steel cylinders, from which the air 
is removed to make the wood fibers 
more penetrable. Next a chemical, 
pentacUorcphenol, is forced into 
the wood under heavy pressure. The 
gas Is then permitted to escape, but 
the 'penta' remains as a solid pre- 
servative, rendering the wood odor- 
less and giving it an affinity for 
dazzling hues. 

Poles that have been treated in 
this way are finding a thriving new 
use in the utility business. For 
years, the utilities have been fight- 
ing community pressure groups 
which complain about the unsightli- 
ness of overliead poles and attempt 
to drive them underground. Since 
underground installation entails 
greater costs, Kqppers' poles, 
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which can be dyed to conform to the 
aesthetics of virtually any commu- 
nity, are just what the doctor or- 
dered. The colored poles have 
caught on in the South, and many of 
the big industrial cities of the North 
are beginning to express interest. 

One of the big handicaps of lum- 
ber in the construction field has 
been its inflammability. However, a 
"wonder drug' has been developed 
that makes wood fire-resistant A 
compound of ammonium salts, which 
IS injected under pressure into the 
lumber, it gives off a carbon and 
water vapor that retards burning 

riRE-RESlSTANT STUDS 

This Ingenious “shot in the arm,' 
combined with its low installation 
coats, has catapulted wood back Into 
many markets that had been lost to 
steel and concrete. Fire-resistant 
wood studs are beginning to crop up 
in high-rise buildings, and insur- 
ance firms and local building codes 
which once used to insist on steel, 
concrete or masonry, now are giv- 
ing their blessing to wood m one 
commumty after another. 

Morten $alt recently replaced the 
ccsicrete flooring in one plant with 
specially treated wood. Morton's in- 
surance company decided, thatsmee 
the wood was fire-resistant, it 
wouldn’t demand a sprinkler sys- 
tem As a result, the company was 
able to save over Slpersq;uarefoot, 
Keppers also is pushing pre- 
served woods into other fields and 
with some success. Washington, 
D.C., officials turned their backson 
ccocrete and chose wood for the 
stadium constructed last year. Its 
chemically treated seat sections ate 
color-matched to tickets, enabling 
patrons easily to find their way 


around the stadium. As an indica- 
tion of this growing popularity of 
wood, Koppers reports that sales of 
its forest products division have 
dmibled m the last 10 years. 

In the battle with rival materials, 
wood always has suffered from a 
major liability; unlike plastics or 
metals, natural wood isnotumform. 
No two trees are exactly alike.Nor, 
for that matter, is any portion of a 
tree exactly like another. Owing to 
such unpredictability, woodwork- 
ing for centuries has remained a 
handicraft. 

SANDWICH OF WOOD 

To lick the problem, scientists 
set out to develop man-made wood 
that could be machined to close tol- 
erances. The first big breakthreugb 
was plywood, a multiple deck sand- 
wich of thin wood slices, which are 
peeled from a log like the skin of 
an apple. Glued together inaltemate 
layers, with the gram in one running 
at right angles to that of the next, 
plywood is rigid, yet easily shaped, 
ar^, relative to its weight, actually 
structurally stroller than steel. 

Yet, while demand for plywood 
has scared, not all producers have 
found It particularly profitable. The 
difficulty is basic. On the one hand, 
only Douglas fir, which grows on the 
West Coast, is fashioned easily and 
ecoQomicaUy into plywood. On the 
other, the major markets are in the 

East Tbus trsmsportation costs his- 
torically have eaten into profits. 

Within the past 18 months, how- 
ever, a technological advance has 
been scored that ccmcelvably cculd 
revolutionize the profits picture. A 
commercially feasible way has been 
found to make plywood out of pine 
from the Scutb. Tbcogh theSoutbem 
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pine is far different from the Do»^- 
las fir, industry scientists have de- 
veloped equipment capable of peel- 
ing the Smaller logs (their diame- 
ters are less than a third those of 
the Douglas fir) and new adhesives 
that work with the heavily resined 
trees from the South. 

The economic benefits could be 
substantial. For one thing, Southern 
pine has a fast growth rate and is 
more abundant than Douglas fir. la- 
bor rates in the South are relatively 
low. And freight charges on goods 
shipped to the big consumer markets 
on ^e Eastern Seaboard will run 
about half the cost of plywood hauled 
from the Coast. 

As might he expected, the wrest- 
ing of plywood from pine has opened 
up vast new economic vistas for the 
South. Farmers are rushing into 
timber growing, lured, among other 
things, by the tax benefits. (It is 
possible to get capital gains treat- 
ment on timber profits.) Almost two 
million Southerners currently are 
growing trees. And the nation’s ma- 
jor lumber firms have embarked on 
an active programofplantconstruc- 
tlon: at latest count, over 25 ply- 
wood plants are being planned or 
erected in Dixieland. 

The pioneer, Georgia-Pacific, 
built its first plant in Arkansas as 
early as January 19M. Since then, 
business has been so good that the 
company already has enlarged the 
facility and started construction of 
a second. U.S. Plywood has three 
plants Underway, while Weyerhaeus- 
er, which has a facility in Plymouth, 
N.C., recently announced plans for 
a second. 

UNUSED POTENTIAL 

Still, the new versions of lumber 
and plywood, for all their techno- 


logical Ingenuity, fail to utilize the 
full potential of the tree. Foryears, 
the industry pondered what to do 
about the chips and shavings that 
filled the sawmill floors. The pio- 
neering achievement was that of 
William Mason, founder ofMasonite 
Corp., who discovered a way to ex- 
plode wood chips into their compo- 
nent fibers and then, by applj^g 
high temperatures and pressure, to 
reform the fibers into an extremely 
hard, dense board that had no gram 
or knotholes, todc paints easily and 
could be machine-fabricated into 
any desired form. 

While the first hardboards were 
relatively crude affairs, the Industry 
has become conspicuously adept at 
turning the wastes into saleable 
products. Moreover, loreceotyears 
wood technologists have gone far 
beyond the original Mason process 
and are working with a wider vari- 
ety of wastage than previously 
thought possible. For example, par- 
ticleboard, a 'homogenized* wood, 
is nothing more than slivers and 
flakes that have been rebound into 
sheets of board and processedmuch 
like paper. 

To finish their reconstituted wood 
as inexpensively as possible, whole 
new groups of equipment have been 
designed, including infrared ovens 
for high-speed drying of freshly 
painted and enameled boards; to 
keep the wood from blistering, new 
high-velocity fans are employed. 
Usu^ the infrared lamps, furniture 
parts and panellings can be dried in 
one-tenth the time It previously 
took. 

As for the appearance of the man- 
made wood, industry researchers 
have turned their ugly duckling into 
a thing of beauty. Thanks to offset 
printing, they can simulate eigien- 
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sive -wood grains and make cheap 
panelling look as though it has been 
inlaid with exquisite veneers. The 
industry also is using plastic and 
metal overlays to revolutionize the 
ieel and appearances of surfaces. 
Embossed products are fumed out 
by Masonite, for instance, which 
simulate travertine marble and 
other rare textures that once could 
be afforded only by the wealthy con- 
noisseur. 

Owing to this marriage with plas- 
tics and metals, uood is cropping up 
in many an industrial area, so 
many, in fact, that the industry's 
classic quip — "When homebuildmg 
sneezes, the lumber business gets 
pneumonia" — no longer holds wa- 
ter. U.S, Plywood, for one, Is doing 
a thriving business with wood it has 
Joined with aliunlnum for railroad 
piggyback containers. Recently, 
when the Association of American 
Railroads asked the company to de- 
velop a shipping container for radio- 
active materials, the firm came up 
with a plywood unit that survived 
30-foot drops and passed the fire- 
resistant test with flaming colors. 

METAL-LIKE WOOD 

Masonite has Introduced 'Bene- 
lex," a wood that perlorms like 
metal but can be machined at a low- 
er cost with woodworking tools. 
Used as a top for operating tables, 
the radlol<^caUy penetrable mate- 
rial facilitates the taking of X-rays 
during surgery. Another version 
replaces steel as insulating mate- 
rial In pipe organ consoles. Still 
another is used as a neutron shield- 
ing to enclose the gate of reactors 
in atomic energy plants. 

Other man-made woods, decked 
out in new laminated combinations 


and finishes, are going into interior 
panelling of kitchen cabinets, tele- 
vision sets, furniture and toys. 
Weyerhaeuser has developed a 
molded wood — *Pres-Tock' — that 
serves as door panels, package 
trays and Interiors in automobiles. 
U.S. Plywood has come up with 
Flexwood, a cloth-backed wood ve- 
neer found in the instrument panel 
and doors of the luxurious Chrysler 
Imperial. 

Aided by these newmarkets,wood 
makers have been able to cut their 
dependence on new home building. 
The results make pleasant reading. 
For the last four years, U.S. Ply- 
wood's earnings have climbed 
steadily, even though the bousing 
business has been erratic. Similar- 
ly, in these years. Masonite's sales 
have grown 13% faster than new 
home construction. 

This is not to say that the Indus- 
try is neglecting the constructlcn 
market, which after all provides the 
major sources of its business. In- 
deed, working with Relchhold Chem- 
icals, American Cyanamld, National 
Starch and others, the lumbermen 
have developed glues which retain 
their strength even in freezing 
weather. With them, the woodwork- 
ers are able to Uuninate short 
lengths of cheap lumber together to 
form larger trusses and beams that, 
pound for pound, are actually 
stronger than some steels and can 
be bent, curved or arched into vir- 
tually any shape. 

SOARING FREE 

As a result, structural wood, 
hitherto hidden as sheathing under- 
neath other materials, now is being 
displayed boldly as architectural 
ornamentation in schools, churches 
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and office buildings. Parabolas, 
free-soaring cantilevers, winding 
staircases are highlighting this re- 
naissance of wood as an aesthetic 
material — the first major resur- 
gence since the Middle Ages, bi 
fact, a whole new industry has mush- 
roomed to deal in laminated beams 
and arches — the so-called "GIu- 
1am* industry. Not only are the new 
products ringing up brisk sales in 
the U.S., but also they are going In 
growing quantities to Western Eur- 
ope and Japan. 

FEWER CARPENTERS 

Yet for all these advances, the in- 
dustry still has Its share at head- 
aches. The aluminum, steel and 
plastic producers are continuing to 
wage a fierce battle (or the con- 
sumer dollar and woodworkers will 
have to devote increasing sums and 
ingenuity to broaden their market 
position. At the same time, there is 
a growing shortage of carpenters 
and other craftsmen, on whom the 
wood Industry relies. Then, too, 
wages are rising on every front. 
Just recently, the House Labor 
Committee voted to eliminate the 
minimum wage law exemption that 
had applied to 12-nian forestry and 
logging pperations. 

To this and other problems, in- 
dustry leaders have one answer — 
research. The potential, they main- 
tain, merely has been scratched. 
Fully half of the log still is carted 
away as waste. Accordingly, wood 
people are busily enlarging Ujelr 
laboratories and bolstering their 
technical staffs. Mascxilte, which 
has opened a research center at St. 
Charles, 111 , is plowing $1 million 
annually into RfiD. St. Regis, which 
built a technical center at West 


Nyack, N.Y., three years ago, al- 
ready has doubled Its size, 

Among others, the Industry is 
counting on success in the area of 
chemical by-products. Tree scien- 
tists long have studied lignin, the 
mysterious substance nature uses 
as a binder in a natural wood. Out 
of lignin, a whole new field — the 
silvicultural chemical industry — is 
springing up. Weyerhaeuser and 
Georgia Pacific, among others, have 
developed an extract that is used as 
a mud additive in oil well drilling. 
Others have discovered that the lig- 
nin, which combines readily with 
minerals In the soil, provides su- 
perior nourishment for plants and 
makes a red-hot fertilizer, 

SUGAR AND EXPLOSIVES 

Meanwhile, through aspecialper- 
colating process, wood chemists 
have extracted from chips a sticky 
molasses-like substance which, 
when fermented, yields a glycerine 
that can be used in the manufacture 
of cosmetics and explosives. Ma- 
sonite has been experimenting with 
a way of producing sugar out of 
waste chips. At Weyerhaeuser, the 
"men In white* have come up with a 
technique to extractaceticacidfrom 
the residue of pulp mills, the firm 
plans to build a $1 million plant to 
make the acid for the plastics in- 
dustry. 

Perhaps the most publicized by- 
product of all Is Crown Zellerbach's 
DMSO, a drug which, because of its 
unusual ablll^ to penetrate the skin, 
was thought to be useful in the treat- 
ment of bursitis, arthritis and 
burns. After several years of re- 
search, the company recently ended 
clinical studies following termlna- 
tlcn of its FDA authority. At the 
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moment, It is studying the com> 
pound’s action in the ccmtrolcdplant 
diseases. 

EYE ON THE BALL 

While some enthusiasts prophesy 
that chemical by-products even- 
tually will bring in high profits, 
the main focus of the Industry's re- 
search still is csi wood, and here 
the most ultra-sophisticated re- 
search techniques are under devel- 
opment. Scientists are brmging the 
mysteries of the laser, maser and 
cobalt to wood In UjS. Plywood^s 
lab at Brewster, N.Y., where once 
only woodworking specialists toiled, 
experts in over a dozen different 
fields of science have gathered to 
pool their kncrwiedge. Their most 
recent breakthrough: new accousti- 
eal properties for wood,adiscovery 
they hope soon to turn to commer- 
cial use Earlier, they had scored 
with a siding for home construction, 
PF-L, which, laminated with Du- 
Pont's Tedlar, a tough plastic, re- 
portedly need never be painted. 

Another 'first' recently was 


scored by Georgia-Pacific, which 
fabricated a sheet of plywood that 
was as high as a 20-story building 
to be used as a floating walkway 
from shore to a deep-water float in 
Puget Sound. Usually, plywood is 
eirtendedby Jomlng standardpanels. 
Georgia-Pacific techmcians tried 
another tack and turned out a mam- 
moth continuous sheet. For good 
measure, they coated it with syn- 
thetic rubber, to form a non-slip 
walking surface. To transport it, 
the owners took possession at the 
mill and simply towed the 200-foot 
walkway to the docfcsite. 

BRIGHT PROSPECTS 
In short, prospects for wood are 
brighter than ever. Thanks to the 
magic of technology, the mdustry is 
beginning to free itself from the er- 
ratic profit swings erf the past. Part 
of its success comes from its own 
resourcefulness, part from the in- 
imitable qualities of the material 
With which It works. As one spokes- 
man has put it* Tf scientists had 
invented the tree, they would have 
called it the miracle of the ages.' 



TACTORS IN THE LOCATION OF THE 
PAPERBOARD CONTAINER INDUSTRY 

Ilouard A Stafford Jr 

Mr Stafford is a candidate for the PhD degree at the SlaU Vmvtrstty 
0 } lovxi 


T he minnor m an in 

dustry responds to locitmnal 
stimuli depends m targe part 
on the nature of the mdustr) , a situation 
which gives rise to a considenble ele 
ment of uniqueness in the locational 
patterns of various industries Unfor 
tunately there exists no general theory 
■n which all locational patterns may be 
considered simultrneoust) There/bre 
partial analyses each concerned with a 
particular industry nre desirable The 
purpose of this study is to analyze the 
locational pattern of a specilic industry 
the paperboard container industry The 
analysis involves three Unds of opera 
tions (I) definition of the phenomenon 
to be analyzed (2) identification of the 
locations in which (hat phenomenon 
appears and (3) accounting tor the 
existence of the locational pattern 


267t — Paperboird Coxes — Folded 
Set up md Corrugated This 
industry comprises estnblisb 
ments primarily engaged in 
manufacturing paperboard 
containers or boxes from paper 
board or filler stock 1 he chief 
pmfucts of this industry nre 
folding paper boxes and car 
tons set up boxes and cor 
rugated and solid fiber shipping 
containers from paperboard or 
fiber stock 

2i57'l— PiberCans Tubes Drums and 
Simibr Products This industry 
manuractures fiber cans cones 
cores mailing cases ribbon 
blocks f]) 0 ols tubes drums 
and similar products from pa 
perboard 


DEFiNrrioN AND Location 
Descriptions employed by the United 
States Bureau of the Census are used to 
define the paperboard container in 
dustry The census i idustnal classifica 
tion number is 267 (which jncludra sub- 
classes 2671 and 2674) The desenp 
tioiis arc as follows ' 

267 — Paperboird Containers and 
Boxes Pnperboard boxes 
(folded set up and corrui,ated) 
fiber cans tubes drums and 
similar products 

•US. Dejartmem tJ Commerce Iluffao of 
llie Crmat. Crniti Manii/arltrri J9>7 
\ol I) Sloliilui ij laititry (Waibnxtoi 
U S CaovemmmC Prwil nx Office 1919} p. 331 


At the outset it wns thought desirable 
to restrict the analysis Co the continental 
United States The reasoning m^-oKed 
in the construction of the hypotheses 
accepts the premises of the American 
economic system and is not necessarily 
nppl cable to other parts of the world 
TTie hypotheses apply to the United 
States as a whole and they contemplate 
the u«c of counties as areal statistical 
units Unfortunately howe\er county 
data are not aaoiitable for the entire 
United States nor are data available 
for the whole of (he industry under con 
SHicration Mapping and testing are 
therefore Imiifcd to such fif^itw as are 
presenteil for the 471 large counties 


•Factors in the Location o/tke Paper^rJConiainertnJiutiy’byHoicardA Staf- 
ford dr neprintedfrom Ecooomlo Ceogrwtdiy \ol 36 (/«ly IWO) PP 280 26«.irfx* 
permission oftke editor 
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fcr »hKh data are presented in Cfiurfy 
Busttvss Patifmt for 1932 * 

The magnitude o( an industry can 
be measured in a number of «'a>'s tbat 
are familiar to all students of economic 
geograph) For this «tud) the number 
of workers emplo)ed in Industrj 267 
» used * Spatial >'anations in the !oca 
lion of norLers in the paperboard con 
tamer industry in 1935 (for those 471 
counties for «hich data are available) 
are shown graphicall) on Figure 1 
* U S. DrrartsKnt cf Conisnce Boreati of 
the Cenas and the Department o( Heal b 
Edueatien and tVrhire Bumo d 
and SurvTvoet Imuranre Bunnm 

Petsmt Frif^srfiT (Math nstoo U S 
Covemtueot Pnnuat OS**, 19^5) Tbe 

“Urje’" cooniie* are ehoseu pnmahhr on ibe 
'tann lA a latje Wanft*' ti ttpvtma nsrtv \ 
report umt u t^itanny a ungle celal^sh 
ment <r a g m up cf wntiUr eitaUnhmn>ts cf one 
emptoyer A e«*»plete dnenptioo can be cb- 
U ned from tbe “Oseral FapURatKm" iretwa 
ei any votary Tbe actcat ctmiber of "larx'” 
roualm I • ed H 4Sn, iloncirer la errJer to 
krep the Biwvene oo a Keneobaf mrparaUe 
acaV lhrouxrot.t ema n conUnatwmr d 
co> nm are not incladrd in th * nudy ibn 
redaeiBj the oumtpee to < t 

•Uockm ar» da«ihed in re gar d to ibeir 
ptue of »«t}4<n'»»e*l ralfcer rhaa to therf ptaeo 


Since these 471 ‘ large counhes include 
about 92 per cent of all norkers tn th* 
industry in 1933 it is assumed that the 
distribution depicted b> Figure 1 « 
representaDvT of the industry as a 
whole All of the more important con 
cenirations are «hCT»i-n 

The literature of industrial location 
theory states that three major t)"?** 
con factors generally determine 
dustnal location These are the ccets 
of (1) obtaining materials (2) htnrg 
labor, and (J> marleting the products ^ 
Transportation costs are of great unpor 
tance in the locational process but the) 
are not considered as independent van 
ables in the present hj-pothese« which 
are eapressed pninani) in teTTEffl cl 
nearness rather than cost. It is de‘«’ 


• Other eort ficton, for grampb? power 
could he mentiaQel. The three oted «em 
t» bowe\er tbe moit iroputact la a 
«cnse and are those cioit Olen taeniiocea la 
Cteratcre TwoerceOentre/ereUfeso^Jocaose** 
tacMn are ytdeia I- G rt <a h-t Ftsai Loeajija 
»• Tkt^y a«d IS ptoelM* (Cbapel 113 The 
t-rsivenstT tf Sonh Carina Prew IW) 
Walter Isird Lacatyn eai Spue-Eaaao^ 

- - - d iUi 
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able to establish the manner in which 
variations in these three major Ijpes of 
costs nny affect locational patterns 

Drtn/iPMLNT OF Tiir Clsikm 
HvpornFSis 

Nearness to markets appears to be 
of greatest importance m the location 
of the paperboard coitainer industry 
Establishments are said to seek market 
locations for two reasons (t) to mini 
mire transportation costs on shipping 
the finished products and (2) to provide 
better service to customers 
Location theorj, especiall> as ad 
vanced by Weber, indicates that high 
transportation costs are an important 
locational determinant for the set up 
container segment of the industf) Ac 
cording to Wcbet'#anal>8is the increase 
in bulk (of the finished product over the 
materials) is tantamount to an increase 
m weight thus increasing the relative 
importance of marketing costs and 
forcing firms to locate near their mar 
lets in order to minimise total outlays 
for trao«portation * The hypothesis 
therefore, may be advanced that the 
set up-bov segment is positiacly asM 
ciated m space with the markets for 
ICS products 

It also appears that savings in trans 
portation costs will be realized by the 
shipping container segment of the in 
dustry if it locates near its customers 
Such an orientation would not be due to 
an appreciable increase in bulk s n« 
shipping containers are transport^ 
knocked down’ but the saving? wo^d 
accrue from locations near markets be 
cause of a rather unique system ot 
pricing the major raw matenals 
making shipping containers 
materials are virgin kraft and corruga 

llrtrr* 1«9) 


ing papers Ninety per cent of the cost 
of materials for sh pping containers lies 
in the purchase of virgin kraft and 
corrugating papers and the delivered 
pnees for these materials ore matntainel 
at the some level throughout the Unttel 
States regardless of distances from the 
mill* It IS therefore impossible for 
the manufacturer of paperboard ship 
ping containers to effect any savings in 
transportation costs by moving closer 
to Ins supplier Since the other m i 
tenabheuses such as cornstarch stitci 
mg wire doth and paper tape i ik and 
twine are of minor importance in his 
operations the only sign ficant savings 
he can make in terms of tnin«portatio i 
coats must be m terms of minimizing 
his marketing costs Under these con 
ditions a market onefltalion hypothesis 
already advanced for the set up con 
tamer segment of the industry seems 
also to be applicable to the knocked 
down container segment 

The second major reason for the 
paperboard conUmer industry locating 
near its markets anses out ot its tune 
tion as a service industry As with 
nearly all services such an industry 
would tend to locate near its markets in 
order to serve its customers better 
Fast efficient competent service would 
seem to be quite advantageous in this 
highly competitive field Two aspects 
of this service feature are worth noting 
First most users of paperboard con 
tamers do not keep large stocks on 
hand, mainly because of the large space 
mjuireraente they entail Box makers 
often must supply customers on short 
notice and distance from those custom 
ers IS often a critical element in the r 
ability to serve those customers 
promptly Secondly further service 
features arise from the fact that each 
producer has his own relatively unique 

• Tht dtatement has b«en vrnfinl by lit*'" 
views w Ui Industry execut ves. 
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eearch n made for %'anablea ^1 
best measure the markets for the pnp« 
lioard contamer industry »t is not su 
prising ihil empIo>mcnt data 
major groups of manufacturing i 
tries seem best suited to the task 

Six separate industry groups compriw 


pacUging problems The paperboard 
wntamcT industr> has been character 
ized as a lob-order business 
In wmmary, it appdn 'Imt » 
ontntntion for tho major rogmenta of 
tho paperboard contamrr indOJtr, m 
the Umtrd Sutes tan bo rationalircd in 


e .0 Un^od SU.» can bo ra lOnaW in panels of fn 

terms of profit maa^iration to tbo I (Sundari IndostrL,! 

o„uoprononro, Hirou.b laving, inj™^ ^“t.on SnmiorlO) Tootifm 


entrepreneuica viwwwsi* — = 

portation cost, and aim m term, of 
liter more persjnataed «a-iee to env 
tomet, Tbe generat hi-polbma mas 
be forraalls stated as follovts The mag 
nitiide of the paperboartl conainer m 
dustry niff tary direetfs with sanatmn, 
in the magnitude of its markets 

TeSTISG of TIIE HtTOnlEStS 

Vo* that the operation of the mech 
amstn »hich determines locational pat 
tenis m the paperboard conumer in 
dustry has been h>-pothesiied it v 
desirable that the h>polhests be sub 


dustry rooo — 

Oassification Number 20) ^wtilesf 

22) Apparel (No 23) Furniture (No 
25) Machinery, except 
{So 35) and Machinery. electricaU 
36) • There are of course man> other 
lodustncs skhich constitute ma^bets ^ 
wr^ingmagn.tude Furthermore other 
tegmcnis of our econom> such as re 
and wholesale trade purchase n 
paperboard containers But to 
all of these is not practicable, and Ui^ 
fore the original test of the b>TO^e«e3 
restneted to measurements of s^t 
vanatjon among the abose nientio 
industrial groups If the assoeiatio^ 


desirable that the h>polhesis oe suo industrial groups 11 tne assocai* 
lected to tests »hich will giro some j^een Industry 267 and its major cw 

QuanUfied measure of iu«liditv The uts tends to lubsuntiate the gti^ 

prtwf of a hypothesis is the testing of hj^pothesis, the inclusion of more 

thff hvnothesis * ables cm only sene to make the sU 


the hypothesis 

There is of course no bod> ol data 
that can be used to measure directly the 
importance and location of the markets 
simply because these kinds of informa 
tion are regarded as confidential m the 
United Sutes and are almost ne>-cr le 
leased for public use It u therefore 
necessary to discover substitute meas- 
ures that are accepuble 

A large percenuge of tbe goods con 
sumed by the general public are pack 
aged m paperboard containers but it is 
not correct to assume orientation »ith 
respect to a general consumer market 
practically all of the purchasers of the 
products of this mdustry are other 


ables cm only sene to make the 
tical association more intense ^ * 

such a consequence is not at all un es t 
able it IS considered desirable to 
the analysis as simple as possible, 
remainder of manufacturing industnes 
cannot be ignored entirely. howcNefi 
and a single additional variable 
workers in manufacturing is mclu 
in the analysis. Its inclusion re<^ 
ntzes in a general way, the , 

almost all industry uses paperboa 
containers m one way or another 

A more specific subhypothesis may 
be set up therefore to permit a more 
precise test of the general 


products of this mdustry are other ©nenution hypothesis the areal dis- 
roanulacturersmcludmg ofeourse those tjibuUon of Industry 267 will 
who produce consumer goods. When a . rw — .-i_. — ^ Coo 


»j W ytayoe or_^tBtJc*^i 

enti&c Raseairh” “ 

19S7 p 28. 


“ ••‘End bse Dutribotioa ot ^ 

WWW- l9Sf (Brstol Conn. Packapn? Catalog Coep- 
November 195S) p.42 
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(lireclly with the number of workers in 
Food (No 20) Textiles (No 22) Ap 
parel (No 23), Furniture (No 25) 
Machmer>« e-Tcept eJecincal (No 35) 
Machinery electncal (No 35} and 
Total Workers in Manufacturing Data 
(or the variables for each of the coun 
ties m the universe can be obtained from 
the same source as the <iita for the 
dependent variable * From these data 
the mean and standard deviation have 
been computed (or each variable. These 
arithmetic averages and their meaauTt^ 
of dispersion are presented in Table 1 
Simple cocffiacnfa of correlation (r) 
have been computed to measure the de 
gree of association between Industry 267 
and the seven independent vanables 
Thise coefficients are listed in Table II 
Coefficients of determination (rO also 
have been computed to indicate what 
portions of the variations in the paper 
board container industry can be re 
lated statistically to variations in each 
of the independent variables It ap- 
pears that approximately 81 per cent of 
the spatial variation m Industry 267 
can be ‘ explained ’ in terms of con 
comitant occurrence by variations in 
the location of the food industry (No 


•US Department of Commerce Bureao of 
the Census, and the Department of 
Education and Welfare Bureau of OM Age 


andScfrvivoi-* tdioranee ^ «/ 


20) Approximately 77 per cent also 
can be ' explained bj the variations in 
total workers in manufacturing 
Even though the simple coefficients 
of correlation between the paperboard 
container industry and both the food 
industry and total workers m manufac 
tuririff are relatively high it is felt that 
a more accurate description of the spa 
lial vanatJons in the location of the 
paperboard container industry m terms 
of concomitant occurrence with other 
phenomena can be obtained by taking 
all seven independent vnnables into 
account simultaneously 
To perform this task a system of 
multiple correlation has been emplojed 
A multiple coefficient of correlation (R) 
can be found and a test of statisticaf 
significance applied to the independent 
variables The PS per cent confidence 
level has been used and those variables 
not significant eliminated However, 
the insignificant variables have been 
eliminated one at a time beginning with 
the lowest since it is possible that a 
variable whicli is not significant m a cer 
nin combination may become significant 
after one of the insignificant vanables 
has been dropped In this system if 
two variables measure essentially the 
same thing only one appears as sig 
nificant (It should be mentioned that 
such variables arc labeled * not signif 
leant only in a statistical sense and 
only at the chosen level of confidence ) 

TABLE II 

tocAi nNAt MT< ro« c<Bii>T*r m Am 
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Mun AND STANDAIO DiVIAt ONl (IK KUKDlWI Or 
WOAKZAS) or THC TAIUlLS* VtlD >» TRS AitALn < 

or loctsMits or isovsrtir tif (ItUI 


71 
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Food (No. 10> 
Teni!f» (Ho. in 
Appanl (Nn 31) 
Furn ure(N(k.3]) 


P>p« toard CooulBfn 
(No 163) 


9 iO 


directly with the number of workers in 
Food (No 20) Textiles (No 22) Ap 
parel (No 23) Furniture (No 25) 
Machinery except electrical (No 35) 
Machinery electrical (No 36) and 
Total Workers in Manufacturing Data 
for the variables for each of the coun 
ties in the universe can be obtained from 
the some source as the data for the 
dependent variable • From these data 
the mean and standard deviation have 
been computed for each variable These 
arithmetic averages and their measures 
of dispersion arc presented in Table I 
Simple coefficients of correlation (r) 
have been computed to measure the de 
gree of association between 1 ndusUy 267 
and the seven independent vanafales 
These coefficients are listed in Table II 
Coefficients of determination (r*) 
have been computed to indicate what 
portions of the vanations in the paper 
board container industry can be re 
lated statistically to variations in each 
of the mdependeiit variables. It ap 
pears that approximately 81 per cent of 
the spatial variation in Industry 267 
can be explained m terms of con 
comitant occurrence b> variations in 
the location of the food industry (No 


• U S Department of Commerce Bureau of 
d.e Census and. the Old 


20) Approximately 77 per cent also 
can be explained by the vanations in 
total norkera m manufacturing 
Even though the simple coefficients 
of correlation between the paperboard 
container industry and both the food 
industry and total workers m manufac 
tunng ar« relatively high it is felt that 
"X more accurate dcscnption of the spa 
tial variations m the location of the 
paperboard container industry In terms 
of concomitant occurrence with other 
phenomena cnn be obtained by taking 
all seven independent variables into 
account simultaneously 
To perform this task a system of 
multiple correlation has been employed 
A multiple coefficient of correlation (R) 
can be found and a test of statistical 
s gnfficance applied to the independent 
variables The 95 per cent confidence 
level has been used and those variables 
not significant ebminated Henvever, 
the insignificant variables have been 
eiimmated one at a t/me beg nning with 
the lowest ence it is possible that a 
vanable w hich is not significant m a ccr 
tain combination may become significant 
after one of the ms gnificant varubics 
has been dropped In this system if 
two variables measure essentially the 
same thmg only one appears as sig 
nifirint (It should be mentioned that 
such variables arc labeled not sgnif 
leant oily in a statistical sense md 
only at the chosen level of confidence) 
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'vill not be mii> v,orker« in Industry 
267 in these nms (hit do not pravHle 
markets Areas of extreme over or 
under {iredictioit are general!) eoimliea 
of moderate to heavy eonceniratwns of 
irortera m (Ac induatr) There are of 
course counties that haie many workers 
mlndusto 267 such as those In Chicago 
and New York Cit> areas which ore 
very well predicted 
To obtain a complete analysis of any 
particular county requires a detailed 
study of that arei and considerat on of 
many more variables However, to In 
crease the ability to predict mote ac- 
curate!) for the industry as a whole 
attention should be directed pnttunly 
to th(»e variables which appiear to be of 
importance m those counties of extreme 
over or under prediction 
Tke in^bdity to esUmate wri/ w cer 
tain counties ma) not be due to defi 
tiencies m <f/e market onentaUon hj 
pothesis or m the variables used in the 
Statistical analysis The poor crstima 
Hons may stem from the fact that mar 


Let arvas for piperboard container 
plants d& not necesstnl) hihw eovnty 
boundaries It is quite possible that a 
container producer may be located im 
mediately adjacent to his market but 
be separated from itb) bcounty bound 
ary leaving the association completel) 
unmeasured by the data It appears 
that such situations might actually exist 
m •cvcral cases where counties of over* 
and under prediction are adjacent 
Prominent examples appear m certain 
counties just outside Ne« York City, 
m Connecticut and Massachusetts, and 
in die St Louis and Son rranciaco areas 
Problems and procedures involved in 
the analysis ot the paperboard container 
industry resemble dosely those that ap- 
peal* >fl many aspects of research in 
economic geography Progress in that 
diaciphne has often been said to depend 
on the discovery of generahrations that 
can be elatorated only after many 
studies of these types have been made 
The present study may constitute 
a small contnbution to that end 





Intensive Subsistence Agriculture 


Extending in an arcjTotn India to Japan, and Including many of the 
uoild’s regions of the densest and least economically developed pop^ 
ulatlon, IS on aiea ivkere intensive subsistence agncullure is the 
dominant rural occupation This is a region of small, fragmented land 
holdings, uilli parcels of less than an acre being common It is a re- 
gionofprtmilivefanningdevtcesand essentially noncommercial sys- 
tems, iikere the use of labor-saving, capital-mtenswe teclmology 
commonin nestem agriculture is restricted by the farmer^s lack of 
purchasing potter and scale of operation Highly ire/fteienl by the 
measureof ouiputperuorker.it ts effective in feeding large numbers 
by maximizing the most abundant (and least cosily} input — tabor 
This type of agriaillitrc may, under ideal conditions, be considered 
efficient ^f measured by the yield of food per acre 

This type of subsistence agncullure is characterised by the domi- 
nance of nee and a sparsitv of livestock Allhough other crops are 
also important, nee is the agncvlturat mainstay, mih most ofU be- 
tngconsumedmthintheregion Although termed’‘subsistcnee,* much 
of the rice and other products of this system enters into trade, at 
least locally Set eral producing notions export surpluses, pnmanly 
to neighboring areas iitlh a food deficit 

Measured by volumepivduced, the products of subsistence agnad- 
ture make up a significant portion of the uorld s total agncalUtral 
output Intensivesubsislenceagncutlureiscspecially important nhen 
measured by the number of people supported Moreoier, this region 
of subsistence agnatUure is an important segment of that portion of 
the uorld tchtch is slmg^ing to nse to a higher level of economic 
productivity 

The objective of the folJotiing articles ts to aid in an understanding 
of the importance of the various subsistence crops and the pmcesses 
and systems under tthich they are produced Barton presents a fine 
s/atemenloftheprocessesandtectmigues imolvcd in the various nee 
groiiingsystems Tbereis significant variation in the productivity of 
ji^fCp.rxxi^jy-sJii’.xvJ!, xts scrli as in the amount qf land occupied liy each 
Complementingthis ts BenneU's article uMch disaisses the relative 
importance of the several commodities which the intensive systems 
produce Both papers relate the impact of physical and atlluralfca- 
lures on the technical system When reading these tiiv articles, the 
studenhsurgedto recall the related ideas contained in the first sec- 
tion, “ Population and Resources ■ 
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GROOVING RICE IN THAILAND* 

THOMAS fRANK BARTON 
Induaa UnivotK; 


RelaUTC Importance 

I s Thailand one of the mormng greet 
mgs IS Ghin k£o taael yung Tram- 
kted, this greeung means Have )ou 
eaten rice or “Hasx ^-ou had something 
to eat? And in Thailand if you are an 
Asian and sou base eaten, jou have had 
ncc. 

On the ascrage, a Thai consumes 
about 1,2 pounds of nee per daj ' Per 
haps u u more meanmgful to sav that in 
four months a Thai eats a quanuty 
equis-alent m weight to that of his bodv 
In a year the nee be consumes will 
amount to about three tunes that of his 
body weight. 

Although Thailand u one of the targ 
est export nee produang countnes m 
Asu« so much u consumed within the 
country that only about one and one- 
third miUion tons are available for ex 
port.* \ct between 40 and 50 per cent of 
the country s total income from export u 
from the sale of net. 

* Mott of che buic omevpu tn this pa{>eT arc 
a part of an illostrated lectore enuilod *nic 
Rice IndurtTT of Tbailand' which wu pioenceO 
as Iho Saueoat ComuQ tar Ceo^pbie Edoea 
lion banqact aitdim at Sl Lotus on V o ie uibei 
29 1937 

ThiODgfa the counoto teceiscd troni Fieiulmt 
Saro] Busan the College of Edacauon Rrang 
Tbep ThaiUod and many eiber Thai this ant- 
de u based on seasonal obsemiions made 
in 51 of ThaTlaods '1 changtrats donng a two 
yeat period (Juoe ]9a5 to Slay I9a7) 
sLadeimiky AV L, 'Thailand i Agnctiltvtal 
Economy ” Fotngn AgrtetUlKte M {lft>2) 169 
•Between 1919-19 j 6 Ihe arer^ annua! pro- 
doOiOQ ameunied to about “ I buIUoo metne 
ions and the annual eipo i l was }J miUien 


Throughout its wntten history, Thu- 
bnd has alwaj-s had an agncultural 
economy About 80 per cent of Thai 
lands working population is engaged m 
agncultural acusiiies, and according to 
the latest survcji more than four fifths 
of the Thai farmers own their own farms. 
These contain approximately nme-tenths 
of all the cultivated land in the country,* 
and paddy* u the pnncipal cash crop 
on most of these farms (Nearly all fann- 
ers raise the nee they cat.) 

Rice Producuig Areas 

In spite of the emphasis on production 
and the intensive use of land, most of 
the nee areas are comparatively small, 
vary in size and are scattered through 
out ihecountiy (Fig 1) Even ihelargmt 
and most wide-spread farm areas occupf 
clearings in the forest and jungle. In 1950 
land held in farms amounted to less than 
one-fifth of the entire domain. The 
country s total area is approximately 
198 000 square miles or about 127 miH'O® 
acres. Of ihu onlv about 23 milhon acres 
are classified as farm holding land" 
(land held in farms) * As bte as 1950 

•Tbne genaal uleieiu-o pnnted in Enstub 
br the Thailand Mmutry of Agncullure Din 
* on of Agncultural Econoinics are (1) Jrtti ^ 
by Pmvnce end Repan l9i0 
ThBifcnd Eemomie Farm Sunej I95J af® 
(ti Arnrvllunl Stalutus cf Thailand, , 

• In Thailand paddy re&n OJ tough. nnhoDc* 
rtcc (grams) and to the amall diLed fields U* 
vdiich lowiand irrigated titt is g i owtu Also n* 
Thailand, paddy u spelled padi Fadi fields *rt 
small diked fields. 

‘Thailand Ministry of Agncnlnut, Oirtuoo of 
Agnctilinral Economto. dreai ef Thailand by 
Frmtncf and Flepon IPSO 


•Crar^g^ein Thaitand’ hj Tkomas /■nmA Barton. Reprinted from Journal of 

Geogrxpiiy. Vol UX{ApnlWU),pp iiS-l&t. wUk permission o/anihor and editor 
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nearly three-rifihs of ihc ctmniry was »tiH 
a pan of ihe public domain and clasji 
fled as foreai land 

About 6-1 per cent (about J5 milfuin 
acres) of the land held m farms is planted 
to paddy This means that m the entire 
country less than one acre m eight pro- 
duces ncc In contrast upland aops and 

tree crops occupy less than 4 per cent of 
the total area of the country 

The roost extensive and productiierrce 
producing region is found on the delta 
and flood plain of the Chao Phtaya Riser 
in the southern part of the Central Plain 
Region This alluvial plain which » 
sometimes called the Bangkok Plain, i» 
just north of the mangrove swamp* 
which border the reaward and salty mar 
gms of the delu 


Types of Rice Cultivauon 
The Thai raise three general types of 
rice, namel) (1) garden (in small plots) 
(2) floating or deep-water and (3) up. 
land Kfedtods of rice cultivation vary 
according to established customs and to 
the amount and availability of svater 
The latter in turn vanes bewuse of dlf 
fetences in rainfall (and otlicr weather 
condidoRs) topography and soil 
Sonsetimes the term wetland and dry 
land arc applied to nee production Wet 
land nee requires natural flooding and/ 
or irrigation Most varieties of nee grown 
in imgated fields need about 70 inches 
of water to make a gooil yield yet most 
changwau (provinces) receive Jess than 
60 inches of rainfall Consequently wet 
land rice fields must receive water from 
the nin-oJI of non-cultivated land tn 
addition to direct rainfall Both garden 
and floating nee are types of wetland cuf 
tjvaiion Dryland or upland nee u not 
irrigated the crop must develop on the 
limited amount of water which falls as 

Three jneihods are used to plant this 
crop Upland rice u usually planted by 
dibbting The broadcasting method k 
used for both floaitng and garden types 
Only ihc garden rice is transplanted 
Statistia are not available concerning 
Ihe number of aaes planted to each of 
these three types or the relative number 
of acres planted by each of these methods 
However tt it estimated that the upland 
type totals less than ten per cent (per 
haps as (ow as five per cent) of the entire 
yield and that about 60 per cent of the 
wetland rice ii transplanted 

Upland Rice* 

Upland nee is grown by hill people 

'Any eTOp yovn In -nisilinij without the al { 
of Intpulon b u|1«l an upland or diyland stop. 
The tvfios ’drjUnd rice’ and "upland rke~ ate 
toed ioindiangcvbly 
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At ihc months ilry 

season the scgctaiion and jungle floor 


and by pioneers who are makmg perma 
nent clearings in the forest. Thus this 
tspe IS found on the margins of wetland 
nee areas More speaficall) ii « grown 
(1) m the hills adjacent to the flood 


plains (2) along new transportation lines 
where the foresu are being cleared and 
the land occupied permanently (3) in 
temporary clearings which base been cut 
in tlie forest and jungle which border 
all wetland rice produang areas and rams moisten the soil the farmer plan 
m wooded areas near rather extcnsise the newly cleared land by using a pointed 


extremely dry and the clearing « 
burnt in April or May just before ll« 
runs come. The pUni numenu in the 
wfood ash plus the nutrients stored in 
the ground from the decay of lease 
prose suEcicnt for one good crop an 
perhaps a poorer second crop 

Either just before* or after the early 
the soil the farmer plants 


{4) in wooded areas n 
grazing lands Some 
cast Thailand make a lis mg pnmanly by 
raising lisetock and enough rice m small 
paddio for familv use. Nearly all of the 
crop grown by this method is used for 
subsistence or as seed. 

The upland fields are found inter 
spersed in the foresu and not in grassy 
areas ith their simple tools the farm 
en can remove the forest vegeution but 
not eogan grass In addition the $ur 


Holding the suck in one hand he jabs 
It mio the ground making holes about 
an inch deep M ith his other hand he 
drops a few unsprouted ncc seeds in it 
and closes the hole with his foot. Upland 
nee requires only a four month or less 
mout growing season 

Perhaps twice dunng the growing 
season the farmer weeds and pulls up of 
oiu dovs-n the tree suckers. This removal 


nos — — . 

rounding forest and jungle reduce the conserves the limited moisture for me 
wind veloaty and protect the aop and gram and keeps the nee plants from be* 
field from excessive evaporauon The mg choked ouu After the first or SiCC 
farmers believe that in these clearmgs the ond year the field is abandoned unless 
humidity is higher it a to become a permanent cleanng 

Regardless of the site selected the where paddy fields are consinicted by 


fields for the growth of upland nee are 
prepared in the same general way The 
fanner selecu his potenual fields early in 
the dry season after he has harv esied his 
previous years crop At this time the 
segetauon u not dnppmg wet and some 
of the trees and vmes will be without 
their leaves Insects and disease are less 
prevalent Trees arc “rmged. Some of 
the trees which die and dry out more 
quickly than others are cut.’ Brush is 
(diopped dowrn wath a sturdy short 
blad^ knife used as an ax. It u tha 
piled haphazardly m wand rows or 
around fallen trees to facilitate bummg 
’ Id ftev cleanup al<ng a new b gtswaj lead 
ing lo the Caia nai Dan which u only abrat IS 
miles fKVth of Kniog Thep { saw gasiriii>e> 
mocoTcd chain saws in openuen duni^ (be dry 


building dikes to hold the water WTiW 
the former practice is followed ihu 
method of regularly abandoning fields is 
called shifting ruluvatton. This type 
ot farming « (1) very destructive to 

forests and u the anuth«is of proper 
forestry management (2) produces shee^ 
nil and gully erosion and (3) contributes 
to the erratic flow of the nvers 

Often the culmator lives some distance 
from his small clearmgs The fields re- 
quire hide labor Once the land is cut 
over It only takes a few daya to bum the 
slash Later a few days at a time with 
longmtervals between are spent in plant 
mg, weeding cutting and threshing 
Some build a temporary shelter adjacent 

•Thailand MmiHry of Agncullurv dgnevUar* 
in Tha imd Baoglok Thailand It67 5 
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to or m (he Hclci HoHe>er, tins u set 
dom ocnipietl lor more than a few >eels 
during the year 


Wetland Rice 


Plowing Whether the rice h planted 
by broadcatting or trantplanting the first 
step » to plow the land as early as possi 
blc m the rainy season With the excep- 
tion ol peninsular Thailand the rainy 
season starts m May or June Cultivation 
begins several weeks after Uie rains come 
Tlie first precipitation is absorbed 
quickly by the {Mrched and baked earth 
During the dry season often lasting five 
to seven months the fields can become 
so dry and hard that it is nearly impossi 
bte to sink a mattock in the ground. The 
water table drops and deep cracks ap- 
pear Most of the buffalo mud wallows 
|iondi intermittent lakes and rwaraps 
ditches and small canals arc dry Some 
types of fish burrow down into the 
ground to find moiii conditions where 
they can stay alive Consequently the first 
rams do not make the ground soft 
enough to plow unless tlie feldi also 
receive run-off Moisture from the first 
rams runs into the cracks the soil swelb 


and the ground becomes water light 
again. Then the water from later rams 
and/or irrigation ditches, standing in ihe 
fields a few days or weeks softens the 
ground nnd kills the weeds. 

As a rule plowing docs not start until 
June and most of il takes place m early 
July or later if the lams do not start m 
^^-^y or are inadequate in amount Some 
plowing IS done during the cool season 
of December January and February if 
irrigation water ii available in sufficient 
quantity to pennit the growing of two 
crops per year or where onshore win* 
of the winter monsoon bring rains to the 
eastern part of peninsular Thailand 
Nursery beds The farmer selects ime 
of his most accessible and fertile Bel* 
near his compound (farmstead) or at e 


edge of the village as the site of his 
nunery bed This field must be stra 
tegically located so that the fint rams 
may be luppJcmenied by surface run-off 
from other fields or from irrigation 
ditches It should also be accessible to the 
compound to receive the buffalo oxen 
anil poultry manures or commercial 
feriiliier* If these arc used anywhere on 
the farm the nursery bed is favored. 

As soon as fresh rain water (m con 
irast with stagnant water with less oxy 
gen) IS available it u let into or pumped 
into this bed WTien the ground becomes 
soft. It IS plowed and cross plowed Tlie 
home-made wooden plow has a pointed 
share usually upped with iron hut it has 
no moldboard The sod is surred not 
lurnetl over \)ater buffaloes are used 
where the mud is deep sucky and pri 
manly clay in nature In the lighter soils 
containing more sand and/or nil bul 
locks are used After die field u plowed 
sevml limo water is allowed to stand 
and the Und is permuted to weather 
The waicr helps rot the vegeuble matter 
It penetrates the clods and it may settle 
below the plow line softening the 
ground to a grrateT depth 

planting tunc vanes m different parts 
of the country but the farmer generally 
plans to sow his nursery bed about 25 
3 B days before his fint field is ready 
for transplanting* The number of su 
perior nunery bed sites is so limited that 
the prepration and use of these are 
often a cooperative undertaking One 
fanner may contribute the land Another 
mU plow it. Still another may harrow it. 
They may divide the field into several 
nlou each one planted to a different 
type of nee such as short medium and 
long maturing varieties. Rice maturing 
m a short growing period « placed on 
bnd fanhcsi from the irrigation supply 
where water will sund for the shortest 
time The yield here will not be as h gh 
»lbi fl 
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the crop nia>fa»l and mwmedry^ean 
these plots are not escn planted 
The fanner sprouts the seeds before 
they are sos^-n. They are first soaled in 
Vk-atcr osennght and then scattered on 
split bamboo trays or other conuincn 
Mnnittmg adequate drainage The seeds 
on the trays are covered vith net straw 
to hasten germinauon These are ipnn 
kled at least tmee daily to prevent over 
heaung and after being covered m this 
way for forty-eight houn the sprouted 
seeds are ready to planL 
IVTule they arc sprouting the plot « 
harrowed several times and the ground 
thoroughly puddled Soil water and air 
arc so well blended that the mixture re- 
sembles a well beaten ake batter AH 
clods and trash are removed Next the 
plot u drained and the mud leveled with 
a piece of wood or a Urge banana stalk 
pulled by one or more persons (only 
hand labor u used m the final suges of 
preparing this bed) 

After leveling, the mud u left for a 
few houn to set so that the sprouted 
seeds when sown will not smk too 
deeply ^oung plants from seeds which 
settle too far into the mud will become 
too tightly set. And when they are up- 
rooted for iransplanUng. too high a per 
centage of the root system will be losL 
When too many roots are broken off the 
plant will not grow or produce well 
^\'hen the bed is ready and the seeds 
sprouted they are sown broadcasL The 
sowing takes place m the momiBg and 
afterwards this bed u carefully guarded. 
A temporary bamboo fence is built 
around u to keep out buffaloes and bull 
ocks. If located near the village a bam 
boo laiuce is put around the field to keep 
out chickens and ducks. For the first few 
days after the sowing either someone 
stays near the field to shoo away the birds 
or scarecrows are set up. 

Fortunately the nursery u planted 
early m the wet season before the rams 


become too Irequcnt ana nca>j /re- 
sowing the bed » left to dry for a week. 
Then water is let in a little at a time 
and the height of the seedlings is deter 
mined by controlling the water In some 
parts of Thailand where water « sorts 
and the fields arc covered with only a few 
inches short seedlings are ptefai^ 
These are also desirable where the fields 
art least accessible to water 

Field preparation. AVTiile the seedlings 
are growing the farmers quickly prepare 
the fields for transplanting Often the 
plots arc plowed only one way and then 
harrowed. This latter process bom 
puddles the soil and levels the ground. 
Trash (such as undccayed sulks roou 
of wce^ and leaves) is removed an 
pbced on termite hills or paddy dikes 
(sometimes called bunds) 

Ordinarily a single buffalo usually 
driven by man u used in plowing Some' 
times on the Bangkok delu pl*»n 
buffaloes in double harness are used for 
deeper plowing in the sutky clay Often 
women or older girls may be seen plow 
mg cspeaally on the delu where labor 
u in short supply and where there is le** 
exchange of local help 

Two buffaloes art used to harrow the 
field. The harrow u heavier than the 
plow The teeth stick down deep into the 
mud and it ukes suength to pull it ** 
It chums the soil water and air into the 
nght mixture and texture. Guiding the 
hanow is heavy work earned on bv men 
In the clay soib such as those in the 
Bangkok plain about one-third of the 
water required for the crop is used m 
wetting and puddling the soil 
Plow mg and harrowing arc done m 
the morning between ihe hours of 
and ten and m the evening between three 
and SIX. Buffaloes are not worked dunng 
the intense heat of the day The aniniab 
rest m shallow water or in mud wallow*. 
The field vforken bathe, eat, and then 
rest m the shade. 
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The last harrowing is done just before 
the transplanting Often the two proc 
esses are carried on m the same paddy 
field at the same ume 

Transplanting 

Careful preparation is made in ad 
vance for the uprooting bundling and 
transportation of the seedlings A small 
bamboo shelter thatched with leaves or 
straw IS often built to protect the bundled 
seedlings and the bundler from the hot 
sun Thin bamboo suips are cue for tying 
the bundles 

In order to protect the nee stalks 
whose root system is partially broken 
off when uprooted uansplanung is 
usually carried on in the afternoon and 
early evening before dark If the stalks 
were transplanted during the hottest part 
ot the day— between 10 a m and 3 pm — 

they would wile be severely damaged or 

even die Moreover penons planting the 
nee bend over nearly double During 
the middle of the day the sun* rajw 
come down on them almost at right 
angles The heat i* less intense and the 
glare from reflected sunhghl is also less 
in the late afternoon 
Only the most experienced persons 
usually the older women uproot the 
plants Several seedbngs are pulled up 
at one tune with the arm moving in an 
arc The roots of the plant may be hit 
against the foot and/or washed to re 
move all die dirt which othenvise would 

hasten evaporation make the bundle* too 

heavy and interfere with replanting 
Leaves may be cut back m order to xt- 
duce the amount of transpiration an 
make the planu more untform. Alter 
several hundred stalks have been up 
rooted they are placed roou doim on a 
stand and ued into a bundle Th«c are 
then placed upright on the ground with 
the roots m the water Later after 
carried to the field they are again placed 
in the water and the stalks are kep 
tnoui by sprinkling 


The means of transporting the plants 
to the fields vary in different parts of the 
country The bundles may be threaded 
on a long bamboo pole placed m bas 
kets at each end of a carrying pole 
floated down deep ditclies earned m 
boat* pulled on eanhern sleds and even 
stacked in buses and trucks. SomeUmes a 
combination ot these methods is used be- 
fore the planu reach the fields 
If more than one person is planting 
the workers form a line They take a 
bunch of sulks in one hand and select 
two three or four with the other hand 
and push them down m the mud The 
workers move backward as they plant 
Generally the larger the number of stalks 
planted in one hill the farther the hills 
arc apart Although the ground u not 
culuvated between these rows this 
dtecketboard pattern facilitate* weeding 
The operator deadei how many stalk* 
should go into a hill and the width of 
the space between the hills These are not 
easy decisions beouse so many variable* 
are involved Operators know the fertility 
of their soils They know when the ram* 
usually come and the amount of water 
they can generally rely on from irriga 
uon However they know too that tlie 
amount of ram and irrigation water 
vanes greatly from year to year Conse 
quenUy if they are loo conservative they 
may lose an opportunity for a large crop 
If they are too optim sue and put too 
many phnu in a hill and place the hills 
too dose together then the rams may be 
light and die yield* greatly reduced. In 
addition operators must decide what 
maturing vaneues of rice should be 
planted and whether the fields should U 
Junted or left fallow” After the fieW 

u planted a few extra seedling are heeled 

m some comer to be me<l later in re- 
•In •ITU •hfte luch major ^ 

ibepoitlKm of sAlng for rsln? 


106 


INTENSIVE SUBSISTENCE AGRICULTURE 


pbcmg pbnu hhich djc 

In rice cultnation transplanting it 
the hardest and most exhausting vork 
It IS a1ssa)-s monotonous back straining 
vvet and sloppy The task goes on ram or 
shine The planters may get drenched in 
a tropical downpour one hour and feel 
the almost blistering heat the next 
Clothes also get sset from body motsture 
because ol the high humidity in the grow 
ing season The skm on the hands fore^ 
arms feet and losser legs wrinkles from 
long hours of exposure to mud and water 
and often leeches cling to the planters 
limbs In spue of all these inenmmi 
ences if a large crew ssorks together 
there are often humor and pranks to 
help break the monotons 

After the transplanting the fields are 
kept well supplied with water if this is 
possible If the rams should stop the 
water in (he fields and smaller ditches 
dries up the earth cracks open and the 
nee sulks start to turn yellow If it does 
not rain soon again Uie yield is reduced 
and all the plants may die 

In some instances farmers dram their 
fields in order to fight an mstnion of 
land crabs This draining permits the 
rice stalks to harden and pass the tender 
stage when crabs are most liable to 
attack. 

Broadcasting 

The broadcasting method is used for 
two types of wetland nee— floating ncc 
and ordinary garden rice. 

Tloating ncc. In the commeraalued 
agricultural areas of the Bangkok delta 
plain large areas of nee grow in deep 
water Here sprouted seeds are broad 
cast The young stalks of Boating nee are 
too long fanitlc and too fragife to be 
uprooted 

\rany steps in broadcast planting are 
the same as those m transplanting The 
fields are prepared in about the same 
way but they require less plowing and 
hantjwing "iTie nee seeds are sprouted 
but they are sown directly on the field 


ratho- flian tn a nursery b«I \ficr 
puddling the soil the sediment and other 
foreign matter in the water is gnen lime 
to settle Otherwise the suspended ma 
(cnal might settle down on the young 
teetUings and cut them off from sunlight 
If this should happen the sprouts would 
rot. 

Timing m the planting is all im 
portant It is best to broadcast the sprouts 
in shallow w-ater (about two feet is a 
maximum) AVhen the sprouts send up 
stalks the upper part must remain abosc 
the surface of the water to secure oxygen 
If the rams come at the usual time mid 
May broadcasting must be completed by 
June or July If not sown by then the 
water may b«ome so deep that the fields 
cannot be planted or the water may nse 
faster than the stalks can grow causing 
the planu to drown The planu must be 
well established before their stalks start 
growing seseral inches a day to keep 
ahead of the rising water 

Carden net The oxygen /actor limits 
the amount of land winch can be sosen 
to garden nee The vrater must contain 
enough oxygen to supply the gating 
sprouts until they reach the surface of 
the water This may require icseral days. 
The processes of preparing the fields 
sprouting and broadcasting the seed are 
the same for both types of wetland nee 
The primary difference is that garden 
ncc can only be sown in fields watered 
byr large men or canals (water that has 
3 high oxygen content) or in fields where 
the ram and irrigation water is fre- 
quently changed or moi ed in such a w-ay 
to add oxygen. The young sprouts need 
sunlight they must not be smothered m 
mud or by stagnant or salty water Afore- 
oscr the plants sown by the broadcast 
method desclop an extensile root system 
near the surface of the sod This system 
requires greater amounts of ox'gen bfr 
cause not as much air has been worked 
into the soil by puddling 

Sometimes garden ncc is sown broa 
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cast directly on the ground without 
sprouting the seed (About 65 to 100 
pounds of nee is sown per acre) The 
seeds are covered by cross plowing Tlie 
advantages and limiutioru of this 
method depend on the amount and dis 
tnbution of rainfall and the texture of 
the soil Covering the seeds by plowing 
protects them from birds and rats The 
young sprouts are also protected from 
the drying effect of direct sunlight and 
strong winds The seedlings become 
anchored in the soil from the start and 
the plants do not Suffer much dunng 
short droughts nor do they lodge so 
easily at maturity This method is used 
widely in Northeast Tbaibnd 
However covering broadcast un 
sprouted seeds by cross-plowing can be 
disastrous If the rams are too heavy and 
come too soon after plowing several 
things may happen (1) The lumps of 
plowed toil may be completely broken 
down and the seeds may be buried too 
deeply (2) A mist may form and keq> 
the sprouts from pushing their way to 
the surface after germination Or thcop 
posite extreme may take place It may not 
ram for 15 or 20 days after the plowing 
and conscrjuently (1) the seeds may rot 
(2) not enough seeds may sprout or reach 
the surfan and (3) the stand may be so 
thin that reseeding u necessary 
The texture of the soil is an important 
factor in limiting the use of cross-plow 
ing The soil should be well floccuated 
and should break up mto large pieces 
If the soil contains too much sand and 
IS too friable a small amount of ram will 
cause the particles to break down and 
smother the seeds. If the sod is poorly 
drained and too wet and sticky it u best 
not to cover the seeds 

Traruplanting vs Broadcasiing 
Technically the transplanting method 
u simpler than broadcasting It involves 
less risk of loss of rice seed, time and 
perhaps a crop The transplant method 


requires more labor time and back 
bending work It is believed that the 
economic unit of a farm family in areas 
where commercial nee u grown by trans 
planting is from 7 5 to 10 acres whereas 
a farm to be as productive by the broad 
casting method of planting should con 
tain double the acreage 
Where physical conditions do not per 
nut broadcasting transplanting is a ne- 
cetsity Although flood delta and coastal 
plains may appear level comparatively 
small topographic variations help create 
habitat differences which are significant 
tn land use Transplanting is superior 
to the broadcasting method in the follow 
ing physical habitats (1) in depressions 
or on land too level to have adequate 
drainage and/or where the rain water 
tends to stagnate for long periods of time 
early m the growing season (2) on soils 
which contain comparatively large quan 
titles of soluable salt such as areas near 
the sea on both the deltas and the old 
abandoned soil filled lagoons and on 
(3) level land which is too high for inun 
dation by the annual floods and too far 
from the riven or canab for irrigation 
In this last habitat the rice has to de- 
pend primarily on rainfall but may re 
ceive some water Irom surface or sub- 
surface drainage which onginates on 
waste or forest land at higher levels 
Broadcasting would not be desirable in 
the habiuts just described because too 
much seed would be wasted the plants 
would not be evenly distributed for the 
roost efficient soil water utilization and 
loo many seeds may sprout and too many 
plants die later for lack of moisture 

Between Planting and JTarvesiiog 
The tempo of farm work slows down 

"On this type of nil the pUnlIng muii be 
postponed nnul tale in Che Mret season beeaDse 
•he mier tram the early rains is needed lo dis 
■Dire I d wash away the sail which has accumu 
laced during the hoc dry months. If rice were 
planted too soon the high conannaiion of utl 
ssoutd kll] the planu 
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between planting and harvesting but the 
farmcn are not idle Fann ers cannot be 
considered seasonally unemployed dur 
mg the nee grow mg season. Through 
careful management field preparation 
and planting arc extended over several 
weeks if not two months. Then the fields 
must be tended preparauons made for 
the harvest, and secondary crops fruit 
trees and gardens cared for The grow 
wg na most be protected from land 
crabs rats stray livestock and birds. 
Plants in some hills may need to be re- 
placed. Dikes may need to be repaired 
wndened, and built higher ^\eeds must 
be controlled. If the rams are too heav^ 
it may be necessary to cut outlets tn the 
dikes and let the water slowly out with 
out damaging the plants or the dikes. 

Between planting and harvesting the 
farmers must construct or repair the ve- 
hicles needed to transport the bundles 
of nee to the compound (farmyard) or 
field stack and the threshed gram to 
markeL Other tools used in harvesting 
mtuc be made or repaired. The grananes 
are comtiuaed or deaned and repaired. 
Everything is made ready for the iiv- 
creased work tempo of harvest time 

Harratmg and Threshing 

Harvest lime vanes from region to 
region and from field to field within 
regions according to the time of planting 
and the type of matunng vaneties 
grow-n. It ts impractical for the farmer 
either to plant or to harvest all hu fields 
at one time. In most of Thailand the 
harvest generally starts m late Norember 
and December at the beginning of the 
dry season However in parts of the Cen 
tral Flam where the water cannot be 
drained from the fields until the water 
in the nven falls harvesting may take 
place as late as mid February Form 
nately the farmer can rely on four very 
dry months for harvesung and threshing 
in all parts of the country except penm 
sular Thailand. 


If the farmer can control the water m 
his paddy fields about ten days or two 
weeb before cuttmg the gram he cuts 
off the water supply and drams the field 
because (1) it is much easier for the 
harvesters to work on dry land (2) there 
1 $ less danger of the stalks breaking and 
the heads dropping into the water and 
spoiling* and (S) not as much care is 
necessary in drying the stalks nor m 
hund)wg the cat grsin. In fact, jI the 
stalks are dry enough the cut gram wHl 
not need to be placed on the stubble of 
the nee planu to dry However if the 
ground is wet or the stalks are too green 
the stems are scattered to dry on the stub- 
ble of the nee plants. 

Most of the gram is cut several stalks 
at a tune v«ith the women and men work 
ing in the field together The reaper 
bends over grasps several stalks in one 
hand, and cuts them w-ith a curved sickle 
held in the other These sickles are about 
15 inches long and have an II 12 
senated-edged blade fastened to a hollow 
ptpe-Iike handle. In some provinces of 
pounsuUr Thailand sucb as Traog 
stalks of rice are cut one at a time with 
a homemade knife. 

la the geographic regions of North 
Thailand and Ivortheasi Thailand the 
grain is usually sucked in the fields. In 
the North the stacks are built in an arc 
and resemble an amphitheater with the 
threshing floor m the center In the 
Northeast sucks are arranged m square 
or oblong shapes and are often covered 
by a straw or leaf thatched roof sup- 
ported by a bamboo frameworL The 
family lives in a small temporary shelter 
built near the suck for protection frwn 
the cold rather than rain Most of the 
cooking IS done in front of this tempo* 

xaryshelter This camping near the stack 

and the ihresh ng floor Saves ume vchich 
would otherwise be wasted going a long 
disunce to the compound. In this w'*!’ 

It u possible for one to guard his crop 
24 hours a day Moreover only the 
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will need lo Le erant|Mrieil 

Great care ii taken in ctittiiig the grain 
so that none or as few as {lOssiMc of tlic 
leeih shatter out Cutting surts in the 
morning after the sim has dried the dew 
from the stalks The cutters work about 
four hours and stop for lunch Often they 
lunch in die fields jn the shade of a near 
by tree or bamboo clump After a respite 
of about an hour cutting goes on again 
until dark 

In the Central Tlain Region of Thai 
land various means of transportation 
move ilie sheas cs to the compound In 
some ami the grain Is carncil on him 
Iwo sleds pulled by bulTalacs or thc'c sleds 
are used to move the sheaves to the edge 
of a waterway where the gram is then 
carried by boat (Fig 2) In some areas 
the sheases are hauled In ox carts pulled 
by bullocks and if the fields arc dry 
enough and the corih will support t 
ttuck these modern vehicles arc pressetl 
into service. In the North and the North 
if the trip IS not too long the 
sheases ire often carrieii on a jwle so the 
stacks and sometimes to the compound 
The threshing floor is preparctl sshifc 
Ibe gram js going through a sweat m the 
•tack • Going iliroiigh a sweat refers 
to the process whereby heat » generatol 
by tlie grain itself ami the heads become 
btiiilc. In the Ccntril I lam the thresh 
mg floor IS near the center of the com 


pound and located midway between the 
stacks of gram In North Thailand tlie 
floor IS within the arcs formed by the 
stacks A space about 30 to 50 feet in 
diameter is llatienctl and hanlcnesl with 
heavy wooden millets or paddles In 
some places these floors arc plastered 
with buffalo dung and in others the 
floor IS roscred with large closely woven 
split bamboo mats '• 

After the gram goes through the 
sweat threshing starts In the North the 
Northeast and {icninsuiar Thaihm! iht 
gram is beaten from the heads The 
thresher takes the bundle m Im hinds or 
wraps a thong fastened to two sticks 
around the bundle ind hits the heads 
against (J) ihesides of large bamboo bas 
lets or boxes (2) split bamboo mats held 
vcriicany by stakes or (3) over planks or 
on mats plateil on the threshing floors 
The thong and hand iiicki enable the 
worker to hit the short stemmed iheavei 
against the planks or mats without bend 
ingover so far 

In the Central Plain Region animals 
arc used for threshing Men and women 
working together take the bundles from 
the stack cut the bamboo strings and 
scatter die gram to a depth of about a 
foot (Fig 3) Then three or four buffaloes 
or bullocks harnessed together side by 
sule ate driven round and round (Fig 
4) IVTicn die gram is separated from the 
straw the straw w stacked around a bam 
boo |iole (Fig The grim ami eJnff is 
piled to one side Then more bundles of 
gram ire cut anil scatierctl on the floor 
and die process is repeated 
Winnowing practices do not vary much 
In Tliallantl The gram and chaff arc 
tossed into the air with flat wooden shov 
els resembling longhaiidled paddles or 
with hrge bamboo trays (Tig 5) If there 
"Samel mes a poji » placed in the ccfUcr of 
tl e n Nil on kI cli < ffeii gi to '•Moil er Earil ■■ 

I ay be hung In o I er plates sn all I an era are 
plans] on tbe lucki of bundleil grain in raperi 
M the spMif Of ll e harvest 






( c 7 Cnl I 1 cirrled up the gentle Inrl ne of 
he log ra I cr than up the tteep Uddrt (Cn rtc jr 
of F^O OITe Krung Tl ep) 


prosperous !anners liave large oblong 
granaries made of solid wood and di 
vided into several bins Tl esc granaries 
Inve long eaves extending over tl c sides 
are set on teak pillan about six feet above 
the ground an 1 have clay tile roofs 
(Fig 7) These are the most weather 
I roof fireproof and vermin proof of all 
the granaries m Thailand Ocher granar 
les are made of woven spl t bamboo and 
plastered wiih mud and/or bufftlo dung 
and thatched with leaves or straw Utese 
granaries are (1) more or less cylindrical 
or cone shaped (2) built on a platform 
set on stills and (3) are covered with a 
roof which may be a lean to fastened to 


T c 9 A humble hr ni ra t Ihe gra ury ma tc 
of ifilU ban bon reils on ban Ino (ulei Oo 1 the 
gianarr and it e I ouse to the rig t a e tha cl ed 
«i 1 ata grun (1 1 Olo by Robert L Pr dleton) 

Jn the commercial nte producing 
areas the grain is rushed lo market 
almost directly from tl c ilirejh ng floor 

(F*S ») 

Summary 

Grov ing nee in ThtiJand involves 
Itard work technical know how keen 
evaluation of tic natural environment 
and action based on practical guesswork 
The blggat conservation problem facing 
the country is a more efficient use of 
land and water After the crop is 
threshed the Thai have t me to rcla\ 
and many of the t hoi days and festive 


oneside of ihchouse (fig 8) tndilions are observed in Cledryseason 


THE BASIC FOOD CROPS OF JAVA AND MADURA 

Don C Bennett 

Dr Bennett ts an Assistant Professor of Geography at Indiana Uni 
versity He spent the period J953-1955 tn the Netherlands and Indonesia 
on research grants from the Ford Foundation 


T he d et of the people of Java 
and Madura is composed very 
largely of foods derived from 
seven basic crops wet nee com cas- 
sava soybeans dry rice peanuts and 
sweet potatoes No attempt has been 
made to bring up to date our knowledge 
of the distributional aspects of these 
crops since the work of Van Valkenburg 
m the tnid 193Q s ■■ 'That dvscussion 
was largely concerned with describing 
individual crops and did not attempt 
to show crop association patterns Later 
studies having to do with Javanese 
agneukure have described the distnbo 
tion of these crops with a broad brush 
never below the provincial level * This 
article is an attempt partly to fill m 
these gaps namely (1) to determine 
and desenbe the variety and patterns 
of basic food crop combinations and 
(2) to examine in detail the distnbu 
tions of the individual crops as they are 
a part of the total crop assoaation • 

The territorial unit used is the 
kabupaten of which there are 86 in 
Java and Madura. Six of these are 
primarily urban areas the kabupatens 

* Samuel Va^ Valkenburg Agr cutiural 
Regions of Asia Part IX Java £c<'>i. Ctoe 
Vot 12 1936 pp 27-44 

'Java s d V ded loto three provinces West 
Central and East. 

• All data used n this paper refer to 1953 
stat sties gathered at the Central Statistical 
Office Djakarta. Th a research was made 
possible by grants from the Ford Fouodatum 
although they are in no way responshte for any 
statements in the paper 


of Djakarta Bandung Jogjakarta 
Surakarta Semarang and Surabaja 
(Fig I) Even though some of the 
kabupatens are large enough to include 
significant land use diversity they are 
generally of a size to provide a rather 
detailed distributional picture and with 
the exception of the urban areas do 
not vary greatly in size 

Cultivated land as used \a this 
paper includes the sawah (ungated) 
and tegal (unimgated) open fields but 
excludes the garden areas that are 
closely asaooated with dwellings Nor 
mally the seven basic crops are not 
planted in the gardens. It should 
also be remembered that these crops 
do not occupy all of the cultivated 
land since such crops as tobacco and 
sugar cane are widely grown How 
ever known conditions in East Java 
indicate that the seven major food 
crops do occupy the overwhelming 
proportion of the total cultivated area 
since the subsidiary crops are grown 
on Jess than 6 per cent of the total * 
Leased tree plantation areas are also 
excluded from the data on native 
cultivated lands 

A sgnificant distinction in Javanese 
agneufturaf land use is that 6etwewT 
the sawah and legal lands since the 
aawah lands are considerably more 

•Don C. Bennett FafylaXvm Pressure 
East Jata Ph,D Dissertation Syracuse Uni 
venity Syracuse V V J9S7 p 42 


’The Bosfe Food Crops of Java and Madura’ by Don C Bennett Reprinted from 
Economic Geography Vol 37 Uanssary 1991} pp 75-87 scUh permission of the editor 
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T Kohupalt* 
Dandjarnrfiira 
Bandung 
Bandung City 
BangValcn 
Baniunisi 
Banjuvingt 

BantuI 

Bak»il 

Bliur 

Bton 

Bodjonegoro 

B^l 

Bondowom 

Bnbca 

Demak 

Diakarn City 

Djapan 

Djember 

Djocobang 

Ganit 

Cr«bagun 

Gunungkidul 

indramaju 

JogjakatU City 

Karanganjar 

Kebumen 

Kedin 

Kendal 


FiC 1 Reference map Kumber* leier oa followa 
Map 

Numhf KattipaleH 

46 Kbten I 

9 Kmiintnr 4 

44 Kudus I 

46 Kuloflprot« 

19 Kuningan | 

69 LaoionesQ i 

3 Lcbak i 

79 Lumadjang I 

64 Madiun 

17 Madialenba ! 

45 MageUng I 

5S Mageon S 

75 MaJanr i 

72 ModjMerto 2 

67 ^gandJufc f 

57 Ngawi 2 

95 Pamakasan 2 

79 Pananikan 3 

I Pandrgbng 

76 PasuTvan 1 

48 Tati 2 

59 Patjiun 1 

28 Pdafc>ngan 2 

26 PemaURg » 

60 Pooor^ J 

77 Probol nggo 5 

27 Purbollimo S 

32 Purwoteojo » 

55 Rcmbatig 


•er Kabupalen 
Sampang 
Semarang 
Semarang Oty 
Serang 
Sidoartjo 
Slemaa 
Sragen 
Sut»ng 
Sukabuim 
Sukohaidjo 
Sumadang 
Sumenep 
Sunbaia 
Surabaja Qty 
Surakarta City 
Tatiknulaia 
Ttgal 

Temanggung 

Tengerang 

Tjeribon 

Tiiandjur 
T) btjap 
Tttnggalek 
Tuban 

Tulungagung 

Wonogirl 

WoQiMobo 


productive than the tegal and are the 
only areas on which wet rice can be 
grown The sawah area accounted 
for 42 per cent, or 34.334 000 hectares 
of the cultivated land area in 1953 
Multiple cropping is widespread in 
Java and Madura and significantly 
enlarges the harvested area as opposed 
to the cultivated land area Practiced 
prcdominaiuly on sawah. muUipIt 


cixippuig means the equivalent of 39 
per cent more sawah land on which 
the basic food crops are grown, indicat 
ing a high intensity of use. The areal 
importance of the basic food crops, in 
all cases, has been evaluated in relation 
to the harvested area rather than to 
the eitUivaled area 

Multiple cropping on sawah lands 
a most important wi eastern Java, 
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where several regions record a bar 
vested sawah area which is at least 
17S per cent of Uie sawah land area 
(Fig 2) At the other ejctretne there 
are several areas where the rate of 
multiple cropping of sawah is no more 
than 125 per cent These are located 
west of Djakarta Bandung along the 
northern coast from Japara to Surabaja 
in a few scattered areas of central 
Java and on Madura Island 
The intensity of culUvation of the 
basic food crops on tegal is much lower 
than that on sawah although the dis- 
tnbuUonal patterns of mtensit> are 
similar In general the tegal areas 
having the lowest intensity of use are 
in the west and increase toward the east 


Crop Cosibivations 
A knowledge of the particular com 
binaUon of crops and the relative 
importance of each in an area, i e 
crop combination can be very useful 
in understanding aspects of the eco- 
nomic and social geography of an 
area Weaver lists three direcuons in 
which crop combuiation information 
may have significance He points out 
that they are essential to an adequate 
understanding of the individual crop 
geography that the crop combination 
region itself is an integrative reality 
that requires definiuons and distnbu 
tional analysis and that such regions 
are essential for the construcUon o 
the still more complex structures o 
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agricultural regions ' In addition, crop 
combination regions may be used (o 
evaluate such conditions as dietary 
adequacy aod labor under or unem 
ployment m easenttally agrarian econ* 
omiea The crop combination regions 
depicted in Figure 3 ore those that 
show the smallest deviation from theo 
retical model curves using the formula 



i m deviation 

d B difl’creoce between the actual crop 
percentage in an aiea and the (he^ 

n B number ol uups In a given com 
bi nation 

The 21 crop combination regions 
shown on Figure 3 indicate the number 
and kind of crops composing the region 
and the percentage of the total har> 
vested area that these occupy in that 
area Figure 4 indicates the areally 
most important crop, the percentage 
of the total harvested area it occupies, 
and the crop diversity or specialization 
of each Veabupaten 

A stnking feature of Javanese sgn 
culture as shown by Figure 3 is the 
areal variety of crop combinations. 



p.176 


The distribution of the 21 recognized 
combinations present few examples of 
large dusters of kabupatens The 
coherent area having the largest number 
(seven) of similar kabupatens is a 7*crop 
region (the least specialized) m the 
vianityof Jogjakarta Surakarta There 
IS also a large I'Crop ivet ric« area (six 
kabupatens) along the northern coast 
eastward from Djakarta Other group* 
ings include the 2'Crop com*wet nee 
area at the eastern end of the island 
and a 4 crop wet nce<<orn cassava- 
soybeans region that extends north 

TABLE It 
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and south of Madiun Elsew here there area of » ct nee x'anes from 78 per cent 
are a few locations where the same (Subang, Banjumas) to 95 per cent 
combination is found m two or three (Krawang) of the total harN-csted area 
adjacent kabupatens but on the whole There is a marked concentration of the 
one IS struck b> the fractured nature rural )-crop areas along the northern 
of the distributions the relative ab> coast of western Jav’a from Tangerang 
sence of extensive areal similarity, and to Tjenbon, mentioned above In the 
the scattered nature of kabupatens interior. Bandung Kabupaten in the 
having similar conditions. west and Demak, Banjumas, and 

A second important feature of Jav Tjilatjap Kabupatens in central Java 
anese crop combination regions is the are 1-crop wet nee areas. With the 
relative dominance of the particular single excepuon of Surabaja City there 
combination crops m any area In is no area m eastern Java where wet 
the 1,2,3, and 4-crop areas the areal nee so dominates Again this extraor 
importance of these crops is very high, dinary position is substantiated by 
generally over 85 per cent of the loul the Urge number (34 per cent) of 1 or 
indicating the specialized nature of 2-crop kabupatens in which wet nee 
these regions is represented 

The dominant position of wet nee All 2-crop regions of which there 
in Javanese agncultural Und use is are three tj^es are some combination 
clearly shown by Figure 4 In all. it of wet nee, com, and cassava. Ten of 
IS areally the most impxwtant crop in the sixteen 2-crop kabupatens are com 
68 of the 86 kabupatens, giving way binations of wet nee and com, -five of 
to com, cassava, and dry nee in focal wet nee and cassava and one of com 
areas Thirteen kabupatens are l-crop and cassava. Thus, wet nee figures m 
wet nee areas it is the only crop that but one of these regions. It should 
so dominates as to be a 1-crop region be noted that com becomes increasingly 
Four of the 13 are urban areas, reflect important toward the east and, m fact, 
mg the insignificant development of occupies a larger harvested area than 
market gardenmg around the large wet nee m six of the ten wet nee and 
Javanese aues Throughout the rural com areas, especially those farthest east- 
1-crop wet nee regions the harvested In contrast to the 1-crop areas the 
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Pic 5 


2>crop areas are largely located m 
central and eastern Java The 
nc«-com combination is the only 2-crop 
combination found east of a meridional 
line through Semnrang and also occupies 
the three mVtnor central Java 2-crop 
Icabupatens A wet nce-casaava com 
bination occurs at tn-o Kparated toea 
ttons along the southern coast from 
Tas kma1a)*a to Kulonprogo Serna 
rang Cit> is also a n-et rice-cassava 
area Pamelcasan on Madura Island 
is the only kabupaten where a corn 
cassava combination prevails 
The same three crops — wet nee 
com and cassava — figure strongly m 
the 3-crop combinations in addition 
soybeans are prominent and dry nee is 
locally important There are two major 
3-crDp combinations wet nce-com-caa 
sava and wet nce-cnni-soybeans and 
three minor combinations The d s 
tribution ol 3-crop combinations is 
confined to an area east of a meridional 
line through Wonosobo The wet nee 
com-cassava combination is found in 
four disconnected kabupatens m central 
Java The wet nce-com soybean re 
gions lie adjacent to the 2-crap wet 
ncc-corn areas m the far eastern part 
of Java. Wet nee occupies more area 
than com over most of the net rce 


com-cassava regions while com dom 
mates wet rice throughout the wet 
nce-com soybean areas. A cassava 
wet ncc-dry net area is confined to 
Patjitan K-sbupaten along the hilly 
southern coast 

All seven major food crops are repre 
sented in each of the 4 , 5 6- and 
7-cr^ combinations There are five 
4-crDp combination t>-pea six 5-crop 
combination types and t«o d-crop 
combination types Wet rice is absent 
from only one of these fourteen com 
binations This is at Cunungkidul 
Kabupaten in the h Us south of Jog 
jakaita-Surakarta 

There are only two 6<rDp combina 
tions (a) without so> beans and (b) 
without dry nee Soybeans arc insig 
nilieant m the area west of Tjenbon 
and dry rice is similarly of little im 
portance m the orea east of Ngawi 

The areas having the least crop 
specialization the 6- and 7 crop areas 
represent a third of the total kabupatens 
(29) They ore distributed widely 
from west to east and north to south 
but le principally in the ccitraJ and 
eastern sections of Java. There i# an 
evident tendency lowanf rather large 
clusters separated from each other 
The largest nonspecialized zone (includ 
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>ng 13 kabupatens) extesds vith onl} 
small intemiptiQn from Bantul cast 
ward to Surabaja and Sidoaidjo A 
second zone (Ctc kabupateos) extends 
across the island from Tegal Wonosobo 
on the Java Sea to Kebumen on the 
Indian Ocean. The third targe region 
lies between Bandung and Tjeribon 
and includes four (abupatens. The 
remaining fire nonspeoalized kabu 
patens are widel\ dispersed 

Wet Rice 

The paramount position of wet nee 
in the food crop picture of most of 
Jara and Madura has been partiallj 
descnbecL It occupies more Und than 
a^^ other crop m no less than 65 of the 
86 kabupatens There are onI> two 
kabupateos that utilize less than half 
(+4 per cent and 49 per cent res p e c 
tiv^y) of the total sawah harvested 
area for wet nee production The 
median wet nee harvested acre a ge is 
78 per cent and there are 19 kabupatens 
(22 per cent) in which over 9a per cent 
of the harvested sawah area u with 
wet nee. Notwithstanding its pre- 
dominant foJe tiicre exists a consider 
able areal \'anation in the degree of 
importance that wet nee has. In 
Cunungkidul Kabupaten oilj 4 per 


cent of the hars'ested area is wet nee 
in Surabaja Kabupaten it approaches 
100 per cent- The median >-aIue for 
all kabupatens is 33 per cent, ngnre 5 
shows the percentage of the total bar 
\*ested area occop ed b) wet nee. West 
from a mendionaJ lice through Tjeribon 
It g en e ra lly occup es 60 per c«ot or 
more of the harvested area with most 
of this area haNncg s'alues o\'es‘ ?0 per 
cenr between Tjeribon and a mend 
tonal Lne through Semaiang values 
be t t ve e u 20 and 81 per cent occur with 
most of the area under 70 per cent east 
of Semarang wet nee \'aliies generally 
vary between "’O and 70 per cent with 
most of the area hanag values under 
oO per cent. Banj{iwai^;i the eastern- 
most kabupaten on Jaira with 66 per 
cent shows an espeoaHv high intensity 
of wet nee for this part of the island, 
^fadura Island is en rr p bonal ta that 
It has the on]> extensn'e area where 
wet nee is less than 20 per cent of the 
harvest e d acreage with values about 
10 per cent. 

Wet nee is, of course, grown cr^ 
on sairah lands the fields that 
imgated. The relatn'e postxia of this 
crop IS better understood if we exar^'’ 
Its importance on just these lands. 
fhstribuPCTaJ pattern as shown b> 
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Figured may be summarized as follows 
West from Tjenbon it occupies 86 per 
cent or more of the harvested sawah 
area betzrecw T}«Tibwi and Semsmng 
IS a zone m which the importance of 
wet nee varies between 60 and 100 per 
cent east of Semarang values between 
60 and 70 per cent are most common 
and m several kabupatens wet nee 
occupies less than half of the harvested 
sawah The low position of wet rice 
on Madura Island and Gunungkidul 
Kabupaten is due not only to the 
relative absence of sawah lands but also 
to a preference for other crops 

Corn 

Com IS the second most important 
food crop In 1953 it occupied 22 per 
cent of the major food crop acreage 
It is grown on tegal as a wet season 
crop and on sawah as a dry season 
crop Tlie areal importance of this 
crop IS explained m part by the relative 
predominance of sawah or tegal lands 
There are very few areas in Java in 
which com cquafs wet nee in harvesteef 
land acreage The median value of 
the com harvest relative to the total 
harvested areaisonly 12 percent. This 
rises to 26 per cent on just the tegal 
lands and declines to only 5 per cent 


on just the sawah lands. In almost 
40 per cent of the kabupatens 5 per 
cent or less of the harvested area is m 
com it ezeseds 50 per cent in only 
five kabupatens 

The areal pattern of the com harvest 
IS almost the reverse for that of wet rice 
(Fig 7) The areas of greatest corn 
intensity where it occupes more than 
half of the cultivated land are confined 
to the eastern tips of Java and Madura 
In addition there are important zones 
near RembangTuban along the north 
eastern coast and again m central 
Java at Bandjarnegara Temanggung 
Wonosobo where 30 to 50 per cent of 
the harvested area is m com In 
almost all of the area west of Tjcribon 
and in a zone extending east of that 
city along the southern coast to Jog 
Jakarta the harvested acreage of com 
IS less than 5 per cent of the totil 

Seventy two per cent of the com 
harvest is from tegal lands Indeed 
com occupies over half of the tegal 
acreage in a continuous zone from the 
Strafe of Bah westward tfirough itfaiang 
Kabupaten and then along the north 
coast to Rembang A similar area of 
intensity exists between Bandjarnegara 
and Magelang m interior central Java 
In general harvest values of com on 
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legal are 20 per cent or more fiorth 
and east of a line between Tjenbon and 
Jogjakarta while south and west of 
this line wlues are e>er)'where less 
than 20 per cent and predominantly 
less than 10 per cent. 

The areal pattern of com mtenstt> 
on sawah lands is \*ery similar to that 
on tegal The some diagonal line be 
tween Tjenbon and Jogjakarta neatl> 
separates the western half where less 
than 1 per cent of the sawah is planted 
to com from the eastern half where 
upwards of 33 per cent is so planted 
The most important sawah-grown com 
area extends from Rembang to the 
Strait of Bah 

The relative!) important position of 
com m eastern Java results first from 
Its dominant position on the tegal lands 
and second from its high status as a 
sawah*grown crop in this area. Gen 
erally less than 10 per cent of the focal 
com comes from sawah lands in the 
west of Java m many areas in the 
eastern part of the island 50 to 80 per 
cent IS sawah gr o w n 

Casswa 

Cassa%*a harvested from 12 per cent 
of the total harvested area is the thud 
ranking food crop in Java and Madura 


and owes this posiuon large!) to its 
cuhmtion on legal lands. Grown 
extensi\el) it occupies at least 1 per 
cent of the total harvested area m all 
but two kabupatens although the me- 
dian harvest area value is only 10 
cent In 80 per cent of the kabupatens 
cassav'a represents less than 20 per cent 
of the total har>'ested acreage. Cen 
sequent!), cassava is a part of the land 
use pattern in virtual!) all areas al 
though it assumes major s gnificance 
in only a relatively small area (Hg 8) 
It has greatest areal importance m a 
tnanguUr area bounded by Purwtjredjo 
Patjitan and Sragen in south central 
Java where it generally accounts for 
over 20 per cent of the haniested area. 
A second important region includes 
Tasikmalaya and Tjiamis also along 
the southern coast. On the other 
band there are two widely separated 
large areas in which cassa^*3 is very 
xnmor less than 5 per cent along the 
northwestern coast from Tangeiang 
to Brebes and m the area east of 
Surabaja Malang 

Cassava is overwhelmingly a tegal 
crop 93 per cent of its harvested area 
and as such it figures far more prom 
inent!) in the t^al harvested acre^es 
than in the total harvested acreages- 
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The median harvest of cavsava on 
tegal >s 36 per cent of the total legal 
harvested area In 32 kaliupateno it 
exceeds SO per cent and m only 14 
kabupatens is it harvested from 30 |ier 
cent or less of the tegal harvested aren 
With feu exceptions the areas m 
which casaava occupies more than 
50 per cent of the harvested tegat area 
extend along the south of Java from 
Bandung to Madiun It is least im 
portant, less than 20 per cent of the 
harvested tegal area, east of Surabaja 
Malang A point of interest is that 
cassava lias n greater importance in 
the urban areas of Djakarta and Serna 
rang than in their immediate hinter 
lands although (he opposite condition 
prevails with respect to all other major 
cities 

The long matunng requirements 
cassava are primarily responsible for 
its insignificant occupance of nwah 
lands Only four kabupatens record 
a cassava harvest greater than S per 
cent of the total harvested sawoh 
area The median eawah occupance 
IS only 1 per cent The distributional 
pattern on sauah is m three large 
compact blocks In the central area 
Tjeribon to Surabaja cassava occupies 
from 1 to 5 per cent of the harvested 


San ah acreage while in the two zones 
on either side the values are less than 
1 percent 

Over 90 per cent of the harvested 
cassava is from legal lands throughout 
the major part of Java Two excep* 
tions are a mther large interior region 
which lies between meridional lines 
through Semarang and Surabaja, and 
a much sm'iller region along the north 
em coast from Krawmg to Tegal 

SOVSHAKS 

Soybeans arc the fourth most tm 
portant food crop and are harvested 
from 6 per cent of the total harvested 
area They arc cultivated mainly as 
a second crop on sawah but arc also 
grown on legal Although occupying 
a greater nrea than cither dry nee 
peanuts or sweet potatoes soybeans 
arc the most areally restricted of the 
major food crops They are entirely 
absent from five urban and four rural 
kabupatens 

The greatest cultivation of soybeans 
by far occurs in the area east of Serna 
rang Jogjakarta (Fig 9) Within this 
large region the crop is extensively 
cultivated and reaches its maximum 
concentration in a compact arev be* 
tween Ponorogo Surabaja and Malang 
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«h«re the harvested area of soybeans 
IS between 10 and 21 per cent of the 
total harvested area Lesser values 
from 1 to 10 per cent occur extensivelj 
along the northern coasL West of 
Semaiang'Jogjakarta to Tjenbon is 
a transition zone with a few important 
so>bean areas but man) Labupatens 
ahich, aith the areas west of Tjenbon. 
have less than I per cent of their hat 
vested area in soj beans. The one area 
of significant concentration west of 
Semarang is along the northern coast 
between Tegal and Brebes Almost no 
sojbeans are gronn on Madura IdanrL 

The geographic distribution of the 
so>bean harvest from either sawah or 
tegal lands indnnduall) is \erj similar 
to that for the total harvested lands 
The maximum cultivation on sanafa 
is 32 per cent while the median is only 
J per cent- Qq tegal the maximuta 
and median are 16 and 1 per cent, 
reepectively 

Dry Rice 

UDimgatcd, or dr> nee. occupies 
only 8 per cent as much of the total 
harvested area as wet nee and only 
70 per cent as much as so) beans. 
About SS per cent of the dry nee is 
harvested from tegal lands at the dose 


of the wet season Altogether it rep- 
resents onl> 2 per cent of the harvested 
area of the major food crops- 
There are two areas of major con- 
centration The largest of these ex- 
tends through 1$ Labupatens along 
the southern coast from Sunda Strait 
to Kuningan (Fig 10) lo this area 
df> nee accounts for over 6 per cent 
of the harvested area of the major crops 
and in the extreme western part exceeds 
10 per cent. The second areal nucleus, 
though less extensive, is also located 
along the southern coast, from Patjitan 
to Blitar Here, the intensitv of cultiva 
tion ranges between 6 and 10 per cent 
of the harvested area. Small discoa 
tinuous areas in which dr> nee has 
greater than average importance are 
found at Djepara Kudus, Lamongan- 
Surabaja, and again at Pamekasan 
SampariiS on Mviura Is.land 

Although considered a minor food 
crop u) general, dr> nee attain^ major 
importance on tegal land> areall) The 
median value is onlj 5 per cent on these 
lands, >et throughout the greater part 
of the area west of Bandung «t accounts 
for between 30 and SO per cent of the 
harvested tegal area. Elsewhere, tegal 
g rown dry nee has greater areal un 
portance along the southwn coast than 
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m the jntenor or northem coasnl arcaa 

On sawah the median h-ir^est figure 
li only a fraction of 1 per cent of the 
total uwah !ur>e«t Indeed S$ kihu 
patena record no dry ncc harvested 
from sawah lands The major area of 
«iwah>grown dry nco is in a hroad 
central rone bounded b) Semarang 
Suralujn Madiun Jogjakarta 

Pfani'ts 

rcnnuls occupy relatively small acre- 
ages m all p.-uts of Java and Madura 
Nowhere are they harvested from mote 
than 10 per cent of the total harvested 
area and the median harvested area is 
only between 2 and 3 per cent of the 
total On the other hand there are 
no rural areas in which peanuts are 
entirely absent They arc of greatest 
local importance in a zone bounded by 
a line connecting Semanng Jogjakarta 
Surabaja and aga n near Tjenbon wl ere 
they occupy between 6 and 10 per cent 
of the total harvested land in several 
kabupatens (Fig 11) 

The distributional pattern of peanut 
cultiration on sawah lands is broadly 
similar to that for the total peanut 
harvest This crop is seldom grown 
on the sawah lands west of Tjertbon 


In urban areas too peanuts arc not 
popular 

The pattern of peanut cultivntion 
on legal on (he other hand is quite 
different On these lands median 
culliantion is 5 per cent of the legal 
total They reach their greatest in 
tensity as a legal crop in Tjeribon and 
Madjalenka where 22 and 2S per cent 
respectively, of the legal is in peanuts 
A somewhat less intense cultivation 
occurs along the northern coast on 
cither side of Dialcarta and again just 
west of Surabaja 

Allhougb the total peanut harvest 
showrs them to be grown about equally 
on sawah and legal local patterns show 
wide vanat ons They arc predom 
Inantly a sawah crop (over 80 per cent) 
in a-eryl mitcd areas at five Labupatens 
near- Jogjakarta anti at Panarukan 
Kabupaten m the east On the other 
hand there arc 27 kabupatens in which 
80 per cent or more of the peanuts arc 
grown on “legdi Tnese anas 'rargdry 
concentrated west of a meridional 1 le 
Ihrmigh Tjenbon with secondary areas 
on Madura Island and the adjacent 
northern coast from Surabaja to 1 uban 
Elsewhere peanuts arc harvested about 
equally from saw^h and tegal 
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Sweet Potatoes 

In 1933 sweet potatoes were har 
A"ested from approrLm3tel\ the same 
acrease as peasucs, 2 174 000 bectans. 
Almost two-thirds are grown on tegaJ 
and the\ account for 5 per cent of the 
harvested tegal acreage whereas they 
represent onij 3 per cert of the total 
harvested area of the major food crops 
(Rf 1") 

In 22 ol the Vabnpatens cr^-er SO per 
c«it of the sweet potatoes are grown 
on tegal As a tegal crop ihej are 
arealh most important west of a 
ciendional line through PeLalongan 
and assume greatest importance along 
the northern coast where the> occup\ 
between 11 and 20 per cent of the har 
vested tegal area. \ en few sweet 
potatoes are gio»ii in the vicinit> el 
Bandung East of Pelalongan thcj 
repre se nt 10 per cent of the harvxsted 
t^al area in Urge sections of the 
northern coastal plain and less than 
S per cent south of the plain 

As a sawah crop the median har 
vested area of sweet potatoes is <mi 1> 
1 per cent of the totaL The areas of 


greatest intensstv art fonnd m t!^ 
e xtr e m e west near Lebah aed Bc^tw, 
somewhat east at Kumsgan, zsd on 
^ladura Island whcTs tlw fcira be- 
tween 6 ard 10 per cent of tbebsrresred 
sawah acreage Interesttcgl } , the 
northern coastal plain of wes'-ers Jst*a 
IS a major tegai-giuwn «weet potato 
regioa and a tct^ mioo^ region cf 
sawah-grown potatoes. 

ScaoCAxr 

This raaminatem of the dismbuteo^ 
quahties of the se\-en major food crops 
of Java and Madura has been focured 
on the distinctive combination of crcps 
that exist and on the areal 
of each ox^ as a part of the totaL Tfcss 
method of geographic lavestigaoon has 
shown Java to have a highlj dn-ersiSed 
crop pattern- Even wet nee does not 
figure i m pOTtantlv in all areas- To 
what extent this pattern of croos is 
rdated to climate, soil water a'^a^ 
abi]it>, market, popiJation de-sn or 
costo-n would make fruitful l-i*® of 
invesngatxm. There is also a need fee 
comparable «-udjes of other predem- 
inanU> wet nee areas. 



Middle-Latitude Mixed Farming 


This group of aiticles inetades discussions of seveial importanl 
agncullural systems characlenshc of the middle latitudes , primar- 
ily in the United States and Europe. These systems involve the pro- 
duction of balk crops and livestock for commercial marketing Ttio 
general systems of agriculture are especially characteristic of mid- 
dle-latitude mixed farming crop-livestock farming and dairying 
These two categories shou. some similarities, but there are sharp 
distinctionsaswell Moreover, nithtn each system there are signifi- 
cant regional lanaiions 

Crop-livestock farming and dairying are both charactemed by 
year-rouiullaboi requirements, however, dairying is far mote labor 
intensive, and its demands on labor are less seasonal Both systems 
are highly mechanised and represent a large capital investment in 
land, buildings, machines , and livestock Both systems typically pro- 
duce a high standard of living and involve the use of modern, seien- 
iificagnculturat methods. Ciop-Uvestock farming, however, usually 
has fewer owner-operated units than does dairying, and the land val- 
ues are higher Dairying generally occupies smaller farms where 
more land js devoted to animals and less to crops than in crop-live- 
stock production 

The fact that each of these systems may vary regionally con be 
seen by contrasting tuo major areas of crop-livestock farming ihe 
Com Bell of the United States and the mixed-farming region of north- 
west Europe. Both areas pivduce a variety of field crops and live- 
stock, bath are significant meat producers, and both have simitar 
farmingsysiems Farms tn Europe, houever, tend to be smaller and 
less mechanized tluin Iheir Untied Stales counterparts, with higherpro- 
ducllon per acre but lotcer production per uorker. Moreover, there 
are climatic and other physical variations between the two areas. 

The first tuo articles tn this section deal iiilh the crop-livestock 
system, paidicularly uilli the Com Bell. Many of the generalizations 
formulated by these articles, hoivever, may be extended not only to 
other areas of crop-Uiestock pnuhtcUon but also to some dairying 
activity Hidore'sariicJeisprimanlyconcemeduilh the relationship 
between Ike production of field crops (for sale rather than on-farm 
feed) and physical features. lie measures the apparent corrclalion 
belli een iandforms and cash groin achatltes. Complementing this is 
Hoepke'sariicleuhichillustrateslhe changing limits of the Com Belt 
in response to technological change — a variable iihuh may modify 
the location of any economic activity The third article, by Durand, 
concemsthe major dairy areas of the United States Northeast and is 
especially useful tn understanding the diversity of factors uhick may 
lie behind regional patterns and tartaUms, 
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THE RELATIONSHIP BETWEEN GASH-GRAIN 
FARMING AND LANDFORMS 


John J Htdore 

Dr Htdore is an tnslrueior ti* the Department of Geography, Untverstty 
of Wtsamstn 


I T ma> be h>'pothesized that the 
distnbution of cash-gram fanns 
in the Midirest is fargel^ associated 
with the distribution of le\el land 
Sudi a hypothesis is den%‘ed from the 
kno^m spatial distnbution of cash-gram 
farms and a knowledge of the farming 
methods associated with this type of 
farming Cash-gram farmmg in Mid 
west Umted States is completely medh 
amzed from initial plowing to planting 
and harviestiRg Flat land ts necessary 
in a mechanued agricultural system 
both for efhaent machiae operation 
and for the maintenance of mmimum 
rates of erosion 

There are, of course, many other 
factors m addition to flat land which 
help to explain the distribution of cash 
gram farming Some are physical, some 
economic, and still others are of a cul 
tural nature Relief, howe^T^, is be- 
lie%ed to be one of the more important 
N-anables. It ts the purpose of this 
paper to jn>‘estigate the hj pothesis 
that the pattern of cash-gram farming 
m the Midwest is spatially associated 
with the flatness of land Since this 
paper is an examination of only one 
of the mdependent >'an3ble3 m what is 
certain to be a mufti >'anate relation 
ship It IS not expected that this single 
independent >'anable will explam the 
entire spatial distribution of casH-gram 
farming 

The area selected for this study 
consists of eight stales JSiorth Dakota, 


South Dakota, Nebraska, Kansas, 
Minnesota Iowa, Missoun, and III 
inois These states were selected for 
two reasons First, withm their bound 
anes occur portions of the largest con 
tiguous concentrations of cash-gram 
production in the United States, and, 
second of the total acreage in the 
United States planted to com, oats, 
wheat, and barley , at least 4S per cent 
of eadi IS withm these eight states.* 


DETOflTlOS A3.T> DISTRIBUTION 

OF Cash-Grain Farws 
A cash-gram farm is defined by the 
United States Census of Agnoiltuia as 
being one on which at least 50 per cent 
of the Nalue of all fann products sold 
off the farm comes from the sale of the 
specified grams 

Two measures of the distributmn of 
cash gram farms may be used They 
are percentage of total farms classified 
as cash-giain and percentage of total 
farm area in cash-gram farms. The 
computed distributions are presented 
m Figures 1 to 3 

The first map shows the distribution 
of the percentage of total farms classi 
6ed as cash-gram on a county basis. 1° 
order to gTaphically emphasire the areas 
of high and low %alues the isopleths are 
based upon the mean and standard 
deviation of the distribution The use 
of the value of the mean as the finmary 
•U S. Boreaa of Censos. Lnited Satw 
Cessus of Agriculture, \cil. I 1954 U S. Gar 
wi uii ei i t Pnntiug Office Waihinetoo, 1954- 


•TheRetattonskipBettpeenC<tsk^nrtitFarmiJtgatidLemd/orms'‘byJohn / Bidore 
Reprinted from Ecooomlc Geography, Vol 39 Uairaary 1963). 84-39, 

rrtission of the editor. 
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isepleth and the etandard devatton ae 
the interval places the majority of the 
area which has values near the mean 
of the distribution in one category, 
while the areas which depart most from 
the mean are more clearly indicated 
The second distnbution » also percent 
age of total farms classihed as cash gram 
but based upon state economic areas 
as the area! unit* The third distnbu 
tion IS based on percentage of total 
farm area m cash gram farms by slate 
economic areas The second and third 
distributions are quite similar having 
equal or nearly equal ranges means 
standard deviations and a coefficient 
of correlation between the two sets of 
data of +J5S These similanties sug 
gest that as the percentage of cash-grain 
farms varies so also does the percentage 
of area m cash grain farms 


■The Male economc sreas used ire ihise 
estabi shed by ihe Bureau of Census. They ste 
bas cally defined <is — siRKle counties or groups 
-f - — .... _ V .1. L.... , niTaf economc and 


The maps show three areas of relative 
concentration of the dependent variable 
They are essentially East Central III 
mots Northwest North Dakota and 
Western Kansas Each of these areas 
ts in part two standard deviations above 
the mean 

Dcfinitiom and Distribution 
OF Flat Land 

The concept of Hat land is one that 
has been discussed and debated for 
many years Technically flat land 
would be a perfectly flat honzontal 
surface, but for farming purposes land 
areas with gentle slopes are as good as 
or better than a horizontal plane 
w-ould be The question then is if the 
land docs not have a horizontal plane 
surface what degree of sloping land 
can be classified as flat for the practical 
purposes of farming and for cash gram 
farming in particular? 

Wth the very rapid increase in 
mechanization of cash gram farming it 
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appean as tliough the effiaent limits 
of maditoe operation should be the 
most Ic^cal factor in determining the 
de£nition of flatnesu Howeitr, this 
infonnatfon is not ens^ to obtain. 

Since data from fann equipment 
companies and related sources arc rot 
a^-aitahV, the dcSniticn of fiat land had 
to be dem^ from existing literature, an 
in%'est]gation of irhidi indicates a con- 
sensus that fiat land maj be acceptahiv 
defined as land with slopes of three 
degr ee s (5 per cent} or less,* In order 


C. fux£ '"Geacisp&ie Sarveyin^" 
Banrtin So. 9 Gec^raptuc S o of ir d OuafO, 
1923 p. 5 Ema Rirg to3 Jin-ee H «jsi> ~Ao 
Average Slope Map d New Enriairi.*' Ce^ 
F^-,\dL2' J937 C.T Trewartfca 

and C H SruU) ‘'Surface Configcracioa d iSe 
nrrf rlew Coertafttm HID L^ad.** Ana»s ^xia. 
^ Amer Ce^-r,. Ad. 31 1941 pp. 25-45 

D R. D>n ' tie Desdepmetd ef lie Cofg'Bpttemt 
S»nry Jar tie Fan} Laid Oatnieo- 

tiam Fr^iiim sj Pmeria F^ee onpobBUied — 
taooc. norUriiesrera Icntrarr 1930 p. 96 
t^esley Calef and Rder Nevcrsnb 'An 
Arerage Slope Map cj IDuxu,*' .dam,/ 

Awtrr Ceagrj^\cL-t3 1953 pp.303-315 R. D 
Ytamg A Ceefrapi^ CSartr^jxltaa ^ tXe Lni- 


to determine areas hasing slopes of 
three degrees or less, lopografrfik: maps 
mere consulted Using a scale with the 
contour density representing three de- 
gree slopes, each square mile of each 
topt^raphic sheet a>allable for the eight 
states was che(dted for land area with 
slopes of on-er three degrees or a contour 
dens}t> greater than that of the scale-* 
If the contours at an> ere place withm 
a gi^-cn square mile were ck»er together 
than those of the scale the unit was coa 
fdered to haA-e slopes of o\-er three 
degrees. This method wzs used on all 
topographic maps with a scale of 
1 62,500 or larger tliat were avaHab'e 
for the area. To obtain a figure for 
percentage of fiat land per count} , all 
the square mile units that had sJe^ 
of leas than three degrees were added 
together and expressed as a percentage 
©f the total number of square ir3e» 
la the county 

The enure Xlidwest, unfortunateh', 
is not covered b> topographic maps at 
the desued scale. Onl> IUjuks and 
Missouri have nearly complete ctofrago- 
The other states haA*e lesser degrees 
of coverage ranging down to a low of 
about one-fourth for Minnesota- 

The existing topc^raphic maps do 
provide a good sample representatjco. 

however, of the difiemit tvpes of land 
forms found in the study area. Through 
the Use of this mmple coverage, tt^edirr 
with information on landforms from 
available maps of geology, glacnolc^* 
sfope, and erosion, a ^irfr ajsassie 
estunate was made of the percentage 
of fiat lanH m the areas fw which large* 
topographic maj» were unava3* 
able. The resultant dtstribanoas to 
count} and economic area are shown 
*n Figures 4 and 5 


Jfrmr of Paerta Pmo orpeUabed dj>«iMt3i». 
Luivesty cf VViscccBsa. 19^ p. 75 , , 

• A. N StnUer- -Oisustanre Sspe 
T***." Fan. CnC Sx. tf Amer^ \cL 6’ 75"*- 
5©- 571 596. 
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Correlations 

After nil percentages were derived 
for both flat hnd and cash gram firms, 
n senes of arcatly weighted product 
niomeiit correlations were computed 
between the two distributions • 

The correhtions are bas«l on two 
sizes of arc'll units the county and the 
state economic area The universe 
contains 730 counties and 72 economic 
areas The coeflicients of correlation 
(r) and determination (r’) for the uni 
verse between percentage of flat bnd 
and percentage of total fanns cLassifled 
as cash-gram arc 

(I) by coiinlies » — +Jtf?an<lr' — 4iS 
Cl) by *ute tvonomic sreai r -t- 74 J siul 
r*- JJ? 

Tlie value of the coeflicients of deter 
mination indicate that the variation in 


‘A n Robiiuoii "The Vert<# ty of Weijlii 
ing Vnlucii in CorreLitinn AiMlym of Areal 
Data Antiaii Ann of Aeitr Cfoin VeL 46 
]9S6 pp 2Jt-2J6 




Fio J 


flat bnd ‘ axpLams' about one half 
of the variation m cash gram farming ' 

Tables 1 and 1 1 present the coeflicients 
for indiMdual states based on county 
data and state economic area data 
respectively The coefficients for South 
Dakota in Table II are the highest 
obtained for an) state with either of 
the two dependent a-anablcs In this 
case the distnbution of flat bnd ‘'ex- 
pbins* 95 per cent of the variation 
in the distnbution of cash gram farming 
in the state 

The second vanable correlated with 
percentage of flat land is the percentage 

*Ttie f'OcIficK'nl of rcnrelation (r) Is a d men 
Honless minbet whwh tndveain rhe dreetion 
ami deerre of assorialion betwee i Iwo variables 
A value <4 zero ind entes no nssocialion and the 
more nearly the value approaches ±1 the closer 
the leLitionihip between the t»o variables. 
The + or - sen-es (o denote whether the »s«ocU 
t on w a d rect or tnterse rebitionship The 
coefAneiit of deccrminai o i (r*) when mult plied 
by 100 Indicates the percental of vorution in 
toe dHtobution of the dependent vanable 
(cash ernin farmlnr) which may be attnbuttd 
to the variation oS the independent variable 
(flat bnd} 
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TABIZ I 


TABU It 


Vautk cr cetmcam or couzuncn ua 
srmxEUTioM anwm rzacssnaec or fiat 
iduo A]R> mfcrruci or CASH-caan Fans 
Ftn uar ftatc. «Aacs on uxair sata 


\aics of cecrmnn c* couzunon a» 
FcmMsunon Fcnrnn mcxnTAO or rUT 
tAso Axs mzBrTACS or CAU-caAS FAxin 

rot ITATCS, DATA FT tTATF atlJ »»0>Cg AXXAS 


north Dakota 
Sostb DikCPta 


Ion 

Vo'bnAka 

Min umHA 

Ubaoon 


Soack Dakota 
casta 

NmkDaktta 

Eaaaat 

Itliiiii am 

^baaaka 

klteoerl 


of total farm area m cash^graia farms 
This u*as computed onl> at the scale 
of state economic areas as the data are 
not readily ak-ailable on a county basts 
The coeffiaent of correlation for the 
universe betvieen percentage of farm 
area in cash-gram farms and pe rc e n tage 
of flat land is r — + 7-f6 and r* « J6i 
These tao k*anab!es show the highest 
correlation for the uni%erse as a whole 
In this case the amount of flat land 
accounts for about 5d per cent of the 
knnation tn distribution of farm land 
in cash-grain farms. 

The residuals map. obtained by plot 
ting the error of the estimate for per 
centage of total farm area in cash-gram 
farms, suggests that the general tend 
ency was to underestimate the amount 
of cash-gram farming in the areas of 
existing high density of cash-grain farms, 
and to o\ erestunate m areas of lowest 
density of cash-gram farms (Fig 6) ’ 
TSv? .xsfiisbalf JUJiS* ask? 
other independent variables mav be 
more significant, as for example, m 
northeastern Minnesota and southeast 
em Missouri Both areas are over tno 
standard errors from the mean 

^The error of the estimate is the diTemice 
be t B -een the actual percentafe ef area in «-a«K - 
fraiA farms and a paieiita^ estimated Ironi 
the amount of fiat land in ea^ ecooomie am. 
UTieie the d ‘Terences b et m e ai the two values 
are greatest the associaticia be tw e en the two 
variables is poorest. 


In Minnesota the Laurential Upland 
provides an area of poor soils and poor 
drainage which has practicall} no cash 
gram farms Flat land is present but 
the penods of glaaabon haw left much 
of this bnd cokXTed b> thin soils or 
virtuaUy no soil at all 
The Mississippi flood plain of south 
easteru Missouri is another area with 
very poor assooabon between flat land 
and cash-gram farming The climate 



Fig, 6. 
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TABLE III 

Vuvt or cormcnxn or cotttuTKMt anb 


Aiu r< CAtH-cun rAAU* aho rrrcnrTACS 



here favors a mid latitude subtropical 
type of agriculture Here, as in north- 


eastern Minnesota is an area of flat 
land but with little gram produced 
Covcllstovs 

The results of this study support 
the hypothesis that the pattern of 
casii-gram farming m the Midwest is 
spatially associated with the flatness 
of the land The graphic and statistical 
analysis suggests that the variation m 
the distnbution of flat land "exphins" 
up to 56 per cent of the variation in the 
distribution of cash gram farming for 
the eight state area as a whole and up 
to 95 per cent of the dependent variable 
in individual states 



Changes w Com Production on the Northern 
Margin of the Com Belt 

Howaid G Roepke 


Since ihc 1930 s an almost complete change 
has been brought about in the type of awn 
grown commercially in the United States In 
1930, all the corn planted, except lor expen 
mental fields, was of the open pollinated van 
cty At present, more than 90 per cent of the 
com plained is hybnd seed of one son or an 
other The early adoption was rather slow 
and confined to limited areas so in order to 
illustrate the changes after it ceased to be a 
novelty this paper deals with the period from 
1940, when less than one-third of United 
States corn was hybrid to 1954, when nearly 
90 per cent of the corn in i le United Sutes 
and 97 per cent of that grown in the North 
Central states was of hybrid tarieaes * 
Probably the most important consequence 
of hybridization is the increase in yield it has 
nude possible (estimated at 20 per cent on a 
national basis),' but other desirable charac* 
tensticshase also been obtained Much of the 
eificiency of mechanical corn pickers for cx 
ample, is due to the breeding of com vancues 
svith improved standabiliry 
The characteristic of hybrid corn with 
which this paper is concerned is rapid ma 
turity and its consequences ^fost of the old 
opcn-poUinated vaneties took 140 davs or 
longer to mature. Through hybndizauon, 
varieties have been developed which mature 
m as bttle as 90 days — although at some sacn 
fice in yield, (In passing ii may be noted that 
some breeding has aimed at the t^iposite re 
suit— -slower maturity m order to take maxi 
mum advantage of the long growing season 
in some areas ) The qmck-rmtunng hybrids 
make it possible to grow corn for grain in 
areas where the short growing season for 
mcrlv made this impossible 
There has been much speculation as to the 
effect of hybrids on the areal extent of a»n 
producuon. and there have been tentative 
sutemencs that the corn growing area and 
perhaps even the Corn Belt* was bang ex 
tended northw ard Two types of areas might 
be expected to show agricultural change if 
there had fieen an extension of the corn grow 


ing area , first, those areas which w ere former 
ly marginal for the growmg of com for gram 
but which can now count on matunng the 
crop each year, second, those areas w here, be 
cause of the short growing season, little or no 
com was {orraerly growm but which have 
now become at least marginal for com Any 
northward octcnsion of the comfJex, mulo 
factor region known as the Cbm Bek would 
have to be revealed by coinadent changes m 
other characteristics — livestock production, 
for example — and not by corn produenon 
alone. 

The first set of maps* (Figs I&2) shows 
a change which has taken place within the 
heart of the corn-growing area as n eU « 

Its northern margin Throughout the whol^ 
area there has been a eenenl increase in tw 
propomon of cropland planted m corn W 
1940 only three small areas had more than 40 
per cent of their cropland in corn while la 
1^ these had expanded mio two Urge 
lions covering much of the heaa of the corn 
growing area In these areas of corn donn 
nance the increased intensity of corn growing 
IS probably not dircetJv related to the 
duction of hybnds, but rather reflects the de- 
creasing number of work animals whi-h h^ 
freed for corn land formerly devoted to tw 
culuvatJon of oats for animal feed. Pg ^ 
which shows the northern boundaries of 
regions of vanous inteniiues for the t*^ 
years, better illustrates these changes on the 
northern margin of the corn-growxoe 
On ihu northern margin the percent change 
•n cr<^ land planted m com was even greater 


*tf S Drs‘*'Uo^r Aancaftvn 
Itmer tott (Wailunjnoe Covroimmi Pnoanl 
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Rorpke HepHnledfrom Agricultural Histocr. Vol. 33 UuU 1959). I>A. 126-132, 
permission of ike editor . 
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than tn the heart of the corn growing area 
and undoubtedly reflects at least in part the 
availabibty of quicker maturing hybrid com 
In areas formerly marginal for corn growing 
the boundaries have been displaced consid 
erably northward This is parucularly appar 
ent in the 20 per cent and 30 per cent lines 
and has occurred in Minnesota, Wisconsin, 
and Michigan In contrast, the 10 per cent 
line has shifted very little in these states dur 
ing the 1940-54 period From this measure, 
then, It 1 $ indicated that there has been a con 
siderable change m the intensity of corn 
growing in the areas formerly marginal for 
corn but relatively Lttle change in areas 
where corn maturing has now become a mar 
ginal possibility 

Another method of discovering the areas 
in which the greatest change m corn growing 
has occurred is to examine directly the 
changes m the amount of land planted lo 
corn Since we are interested here particu 
larly in the possibility of maturing corn, that 
planted for gram is probably (he best indi 
cator Fig 4 shows the per cent of change in 
the acreage planted to corn for grain between 
1940 and 1954 Several things are apparent 
from this map First, nearly the whole for 
merly marginal area shows a marked increase 
in the acreage planted to corn for gram Sec 
ond, especially large increases — those amount 
mg to 25 per cent or more— occur in Muine 
soca, Wisconsin, and Michigvn m approxi 
mately the same areas which showed the 
greatest change on the previous maps. Third, 
there has been an actual decrease in the acre 
age of corn for gram m the northern paru of 
these states in the area presumably newly 
marginal for corn 

Much of the area shown on Fig 4 as having 
less corn planted for grain m 1954 than in 
1940 has an average frost free period of about 
120 days— which is very near the minimum 
for 90-day corn wth the present imperfect 
weather forecasting techniques While small 
amounts of corn were actuary tnvoUed, it is 
interesting lo speculate asm what kind of op- 
timism Ira to the planting of corn for gram 
with the varieties available m 1940 

A much more widespread paitcrn rf m 
crease u shown on Fig 5 which illustrates the 
change from 1940-1954 in the acreage of com 
planted for silage Some of the areas m Mm 


nsota, Wisconsin, and Michigan which 
showed the greatest increase in corn for gram 
show decreases m corn for sibgc This prob- 
ably reflects the mereased certainty of matur 
ing the crop rcsulung from the use of hy 
bnds It should particularly be noted that the 
sizable areas of decrease in the southern por 
(ion of this map he within the areas which 
were marginal tor corn in 1940 

Changes in the actual production of corn 
arc shown on the next scries of maps The 
measure of bushels per square mile was cho- 
sen because it probably best reflects the actu 
al intensity of producuon by including the 
eflcci of variauons in proportion of land m 
farms and in crops diilerences in vicid etc 
For whatever reasons this is the prnduaion 
which has been attained Fig 6, showing pro- 
duction m 1940, illustrates the rapidity with 
which corn produaion decreased to the north 
ward of the mam producing area (If the iso- 
pleihs for quanuties greater than 1000 bushels 
per square mile were shown, the dose spacing 
would conunue southward to a peak oi 12 to 
13 thousand m northern Illinois and central 
Iowa ) The major excepuon to the rapid de 
crease northward was in Western Michigan 
where the rate of change was less rapid By 
1954 (Fig 7 ) this anomaly was no longer 
present In 1954 the u^Ieths in Minnesota 
and Wisconsin had moved northward from 
their 1940 posiuons and showed a less rapid 
rate of decrease from the central area of high 
producuon InMichigan the 1000 bushels per 
square mile line was m almost exactly the 
same position in 1954 as m 1940 while the isn- 
pleths of lower value were actually well south 
of their 1940 positions The positions of die 
isopleths in the two years are compared m 
Fig 8 Incidentally, the IDOO bushels per 
square mile line corresponds quite closely 
w«K the line of 4 bushels of corn per acre of 
farmland Used by the United States Depart 
mem of Agriculture as one of the criteria for 
(he marpn of the commercial com produc 
ing area in establishing acreage allotments 
under the pnee support program * 

If space permitted, a similar scries of maps 
eouM be shown to illustrate changes in the 
several factors which together may be used to 

•Tl* liSJ>.A, rnurvf «■>« * lO-jesr nefifK pc® 

duLtxifl Trure rnJ iikIu liir enim n an 
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define ihc Corn Belt A summary of the rc 
suits, however, must suffice The paiiern* of 
change arc much less clear than those already 
shown for corn produaion Employing the 
mulu facvor criicna suggested hy de Lauben 
fels,* It IS possible to find only one area which 
seems now to be acquiring true Corn Belt 
characteristics This is the district in southern 
Wisconsin which showed up on earlier maps 
50 amspicuously as increasing the amotint of 
land devoted to corn for grain and decreasing 
the land devoted to corn for sibge Here 
there seems to be a shift from dairying to the 
Corn Belt crop-livestock system It is quite 
certain, however, that the change in this area 
cannot be wholly ascribed to the impaa of 
hybrid corru 

A more general note of caution should also 
be sounded here. This analysis has described 
changes probably attnbuuble to the use of 


hybrid com, but it by no means foUowT ih« 
these changes w ere the ineviuble result of the 
introduction of the new varieties The area! 
impaa of these genetic improvements might 
have been quite different had the adoption of 
hybrids come under different market situa- 
tions than have aaually prevailed. 

The introduction of quick maturing and 
reluhle varieties of hybrid com, then may be 
suggested to have had the following resulu 

(1) a significant increase in gram corn pro- 
duction in areas formerly marginal for com, 

(2) no significant extension into newly ewt 
ginal areas, and (3) perhaps some part m the 
extension of the Corn Belt trop-Iivestock sys- 
tem into certain areas of southern Wisoinsm. 

* la * *t tie inanil axvtiBp of *f* A»o- 

cunMi cl Awentja Crofnplxn m Tbr P*?® * 

pow fconj rrrpired far fubtKJQon. 



THE MAJOR MILKSHEDS OF THE NORTHEASTERN 
QUARTER OF THE UNITED STATES 

Loyal Durand Jr 

Dr Durand ts Projfssor of Ceotraphy tn the Unnerttly of Tennessee 
lie has published wuUly on the geography of dairy farming tn the United 
States 


T he production of fluid milk 
(market milk) for the densely 
inhabited and urbanized north* 
eastern quarter of the United States is 
one of the most widespread activities 
within this portion of the nation Al 
though the broad American Dairy Re 
gion, from Maine to Minnesota with its 
southward extension in the Appalachian 
valleys and on the plains of southeastern 
Penns>lvann and Piedmont Maryland, 
ts the chief contributor of the daily 
supply of milk to hundreds of cities, 
large and small, the existence of major 
cities in the beart of the Corn Gelt, or 
on the Ohio and Missouri Rivers and at 
the fringes of the region of intensive 
dairying has resulted in market-onenlcd 
daily districts developing m their en 
virons Thus, there is hardly *1 county in 
the northesstem quarter of the nation 
that docs not contain farms producing 
“Grade A' or city market milk — that 
destined for direct human consumption * 
The milksheds of the many major 
cities of the northeastern portion of the 
United States from the Atlantic Ocean 
to the plains border, are competitive 
with one another Milksheds of the 

I Manufactural milk l* Grade B The d Bcr 
ences arc ma nly ones of market and of certani 
Inspntion items rules and rentnions, as ae( 
up by the dairy tnspetwons and health depart 
menu of ihe cities. If the city market is avail 
able and the price u attractive most dairy farm 
era can make the capital investment to meet (be 
Grade A rejulat oni. 


major cities usually overlap They also 
surround, impinge upon, and compete 
with the milksheds of cities of small 
and medium size Along tninsitiona] 
borders where two three, or more major 
cities compete for milk the individual 
farmer, the cooperative to which many 
farmers ma> belong, and the receiving 
station or the country pool plant to 
which whole milk ts delivered each has 
a choice of market When the milksheds 
of the hundreds of cities of medium and 
small sue are added to the economic 
scene, the over nil American Dairy Re- 
gion and the adjacent types-of farming 
regions to its south bmme areas of 
severe competition among the dairy dis 
tributors for market milk A few random 
examples will illustrate this Milk from 
southwestern Vermont is directed to 
New York and Boston Dairy districts 
in New York State west of the Catskill 
Mountains ship to New York City, 
Philadelphia and to Connecticut mar 
kets New York and Philadelphia com- 
pete in southeastern Pennsylvania and 
in the Appalachian valleys of the state 
and these two cities, with Baltimore 
Wilmington, and Washington added, 
draw milk from Delaware and the east- 
ern shore of Maryland The Cleveland 
milkahed overlaps on the east those of 
both Pittsburgh and New York, it also 
overlaps on the west the milk^eds of 
both Oiicago and Detroit, and over 


•TAe Major Milksheds of the ttertheaslem Quarter of the United States’ by Loyal 
Durand, Jr Reprinted from Slcmomlz Geography, Vol. AO {January l9Gi},pp 9-33, 
udik permission of the edtlor 
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Fig ! F&rms >n the major m JSahrds c# llie ncrtbeastem ted States. 1962. Each dot dejacts 
ten farms. 


laps on the south those of Ctnannati Chicagp marLet, The ChtOgo 
Columbus Daiton and Indianapolis shed m addition overlaps those o 
Several counties in northeastern In St. Louis Indianapolis Detroit MP* 
diana are m seven major inilksheds neapoIis-St Paul and Duluth Fann«^ 
The Milwaukee mHkshed la competitive in southwestern Missoun suppb 
cver>'where with that of Chicago even to the aties of St Louis Kansas Cit} 
m the small and almost •ompleteh ur Dallas Fort Worth Oklahoma Cii> 
banized Countj of Milwaukee of 41 and San Antonio 

dair> farms remaining in 1962 only 25 MUksheds ma> become complica*^ 
shipped to adjacent Milwaukee despite b> certain market factors An ISOO-mHe 
propinquit> to the twelfth citj in size in long milk route transports fresh milk 
the nation 16 farms (all less than t«i in cartons from Minneapolis to Phoenix 
miles from Milwaukee) shipped to the Arizona This milk from the milkshed of 
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Fi<3 2 Fann» in th« maior m Iksheds of the 
cucn-n on of the mxidk western Uo led 
Stitce 1962 Each doe dep ci« ten ftm t. 


the Twin Cities Im ongimted both in 
east-central Minnesota and m north 
western \\ laconsin and Met » delmwl 
to a consumer m Aritom The bottling 
of milk in a city of the northeastern 
United States and its sale in a nearby 
cit> or the shipment of milk, in bulk 
from one citj to an adjacent one is 
not unusual Milk delivered to Diyloii 
Ohio IS bottled and marketed in part 
In Columbus milk from Lansing Mich 
igan IS shipped in part to Grind Rapids 
although each cit> has its own mayor 
area of supply the^ examples could 
be multiplied many times And the 
New England milk producers mainUiit 
a general supply plant m Sprmgfiel I 
Massachusetts from which ni Ik can 
be directed when needed to an> market 
in southern New England Thus a por 
tion of the final market for milk nn> 
not be m the onginal milkshcd of pro 


duction or citj of roceijit even though 
market milk is bulki and rclativel> 
costiv to transport 

Okcanizvtuw of Milkshfds 
The ffio^pr milkshcds here mapped 
are defined by the writer as milk^heds 
on which there are more than 1000 
separate producing farms and for which 
there is reliable data Milksheds in 
organization may be (1) under led 
ent Order and control (2) under state 
control or (3) unregulated— the latter 
meaning in effect that neither the fed 
era! nor state authorities arc invohed 
in regulation In all cases however 
ever) urban milkshcd is subject to 
city control through health department 
regulations and inspections Data vary 
among the control agencies and health 
departments In some few cases there 
IS none even field trips fad to disclose 
adequate information some states col 
lect no data in certain cities ontj the 
retail dstributors may have iiiromn 
lion on their sources Information the) 
may refuse to disclose However the 
26 major milksheds inipped (those for 
which the wnler has adequate I \forma 
tion) provide a pattern for the i orth 
eastern quarter of the United States 
The theoretical circular milkshed 
mrely occurs hfinneapolis St Paul 
Omaha and Columbus Ohio arc the 
closest examples and even in these 
certain segments of the circle are more 
productive thin others The usual milk 
shed 13 highly irregular In shape A fiw 
arc oml rather thin circular Many 
contain outijing non-contiguous pro- 
ducing areas 

Federal Orders 

The Eedenl Order Markets originated 
pursuant to the provis ons of the Agn 
cultural Marketing Agreement of 1W7 
These orriers as now amended ire ad 
ministered b> the Agricultural Stabihzn 
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1962 Each dot deptcta ten fantu. 


142 




MAJOR MILKSHEDS OF THE NORTHEASTERN UNITED STATES 143 



FiC. 4 Mijw milkjhfdj •nr) fOWp^titK-e ovrrbp* ut itw nnrthuttrrn tinitrd SiaiM 1962 The 
numben are explainer) tn Appemticci A and B 


tion and Conservation Service (ASCS), Some 90 million people, or about S3 
Marketing Agreements and Order*, per cent ol the I960 population o{ the 
United States Depirtment of Atrrkul> United States, now are subject to the 
tilre Each spcciiTc orrfer i* at/mmigtered rederaf mifle onfer* These orders now 
by a Market Administrator and bb cover the mirketing of milk for three- 
staff, the office for each being located rjuarters (73 5 per cent) of the urban 
ill the central city of the ptriicubr and suborban rraidents of the nation 
Federal Order. There art S3 Federal And 45 I per cent of all milk ilelvverrr! 
Order milk marketing anas (carij 1963), to all plants and dcifers in the con- 
and others arc add^ almost annutlly tcmiuraus United States m 1961 »as 
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fcdcrall) regulatwj \»e of the ten 
Urjcsl Federal Order Markets are lo 
cited in the area mapped 

The Market Administrator through 
the use of a forniuli determines the 
monthly minimum price to be paid b> 
the handler! (milk distributors) to the 
producers (farmers) for market milk 
Federal Orders arc operative also ii 
tl e admission of new eourlry peel plants 
(milk reccinng stations) to the milk 
«heds thus thev affect the marketing 
directl) and the extent of the mrlkshed 
indirectly 

The minimum price to be paid by 
the handler to the producer is a blended 
price It IS a blend of the higher pnee 
paid for milk consumed as whole milk 
skim milk cream and haJf-and half and 
of a lower pnee paid for surplus milk 
not needed at the time AH farmers on 
the mDkshed share tn the price differ 
ential and receu'e the blended pnee 
Thus a farmer who delners directly 
to a bottling plant (and know-s that all 
of hia production has been marketed tn 
bottles or cartons) has his check reduced 
in proportion to the amount of «urplus 
of the mitre mtlished A widespread 
formula in use for the determination 
of payment for surplus milk in the 
blended price is the Wisconsin Minnc 
sota monthly pnee of manufactural 
milk this reflects the fact that nearly 
half of all the mOk usnl in dairy manu 
facture onginates and is processed in 
these two states The amount of sur 
plus differs greatly among milksheds 
dunng the course of a year some have 
very little some are plagued by the 
problem of surpluses Nearly all possess 
a seasonal ^rplus during the spnng — 
the spnng flush from April to June 
when cows are first on pastures The 
surplus IS manufactured Federal Order 
Markets alone from coast to coast sup- 
plied o7 per cent of the cottage cheese 
40 per cent of the ice cream 21 per 
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cent of the evaporated and condens*^ 
milk 16 per cent of the butter and 
15 per cent of the cheese of the nation 
in 1961 

Sla^and Local Control 

Several states or parts thereof hav* 
state milk control agenaes and these 
^et minimum pnees and promulgate 
other regulations concerning marketing 
California is the largest state-controlled 
market. In the northeastern quarter of 
the United States some cities tn 
Aork State Pennsylvania and New Jet 
sey beyond the metropolitan areas have 
state control Pittsburgh and Buff^ 

are the largest of the state-controlled 

markets in the northeast. By coatiu^^ 
in this section New England producers 

are subject to the highest percentage o 

federal control 90 per cent of the mu 
produced being so regulated 


MIUES 


I i 

FlO 6 Major milWsfiedj and compctltfve overLip* la the wertern poriion of the middle western 
United States, J962 The numbers are espUined in Appendice s A end B 
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Tl-e local health authontKS in all 
Cities ha\-e control of inspection and 
health servnees The% ma> be important 
m helping defennine the outer bou'idar\ 
of milksheds bs refusing inspection of 
farms bnond an arbtlraril>-5et mileage. 
Or, in cases of perennial «hortagts of 
milk, thej nia> expand miliaheds 
granting inspection or b\ allosnr^ m2l. 
from distant mllksheds to enter their 
market if the inspection has been made 
b\ sister health authonties 


ililk Cd'ftiien J’ai'rrfi 


M2kin major milksheds IS ro» usuall> 
collected from bulk tanks, installed in 
a mil»iouse, or n a sealed milk room in 
the dam bam' There is st21 ^me 
coreclion in can*, but this is passing 
from the Ken« rapidly, oirr 93 per cent 
of Chicago s mOk vrzs assembled tn 
bulk tan^ m earh t9&3. whereas tn 
1954 this percentage vas less than 
On «tne rtSksheds all producer* are 
equipped with bulk tanks which re* 
quae a C3pt<.a] ins'esticent of from 
S3, 000 to SSOOO o* more, dependent 
upon the SJt of the hnd 
There IS direct ddnerj b% rack truck 
from the farm to the at} milk dio- 
tributor on snail (in area) mSaSheds 
and from closo-in pon»?is of large ni2k 
^eds. SpTBgfeJd. Massachusetts for 
example, has all djtct deliteiy from 
producer to handler 

The couatr\ poo! plant on Federal 
Order Marfiets or a cmintrv receiving 
sation on othe" riflksheJs assembles 
mlik. for forwardicg Ta3 or tn.A 
These plants are located in a vSlage 
or town, oot in the open couctrvsxle 
The number of amntiy plants vanes 


*Ttie icHi passrv frcci tbs r■'^T^^T^ isa£b.ae 

t fcrooj b jrpes to tbe cooier »ad l*.Ty |{ (j 

mfed alsK CEtse^a^h- to a txsspentbre ef 
a f«r Octrees .bene tVfce tbr v 

trac& amres fer a&ctMa. tas u pvccpBl 

to It itoa tbe b=a eiiih. Ttie ctek ts 
by p g=f» : g at tie jraJ juart o' at 

plan tit tie ciy tEstrib«z»- RaZmed t»..v 
are fca Tyflrf tie taiae »av 



mHkil'ed, a Federal O^fer and 
Wide one, has direct delrven frum afl 
neaIb^ pomons of New \ort, Cos* 
nectrail, and Massachusetts it 
addition served bj four crontiy 
plants. located at Smith s Basm 
PraitstiUe. New \ork. Great BancS* 
ton Massachusetts and Ber«oB '«t 
riont- Large tntiksieds have roan' ct®- 
tr\ plants, some of them as detant s» 
300 or more saSes from the ciartet. 
The r-Sished of Metropolitan 
TorL contamecl 443 countn pool firk- 
in 19a?, some as far awsj as the 
of Lake Oniano, and in etreire 
a&iCT i Peansjlvania, near Lake Enfr 
Mans’ country planes are now 
ooisoWated m response to ei«f^ 
highways, bulk tank receipts from 
and foTger truck hauls in larger t?’- 
The Boston mllkshed was serrt*l 
50 couatiy plants in 1962, a rednct»o 
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from the 84 of 1958 of those rem-nning 
the greatest concentrations are m the 
most distant portions of the milLshed 
in northern Vermont and central Maine 
Counlrj plants (or creameries cheese 
factories and condenseries) located 
within a Federal Order area but whose 
milk. IS not shipped to an order city 
are said to be unregulated and non 
pool plants They must find a market 
for their receipts of milk in a non 
Federal Order city or town or else 
use the milk m dauy manufacture 
Under complicated rules they may 
qualify for the milkshed and thus are 
potential sources of supply if needed* 


The Farmj 


The farms that produce milk for the 
man> cities of the northeastern quarter 
of the United States are almost entirely 
Jamtly /arms Thus large numbers of 
farms on a major milkshed arc usual 
The nnlkshcds mapped contained col 
lectively a total of more than 155 000 
fanns in 1962 Some 48 000 farms sup* 
ply the New York New Jersey (metro- 
politan New York) milk There are 
20 000 farms in the Chicago milkshed 
10 000 m that of Detroit Milwaukee 
and Minneapolis-St Paul located in 
the heart of the Dairy Region are sup- 
plied b> 2300 and 3700 farms respcc 
lively all located within a 100 miles 
of the cities St Louts in a gcnerall) 
nonnlatrying agricultural region has to 
obtain milk from 4700 farms in five 
states — Missouri Illinois Iowa Wis 


• The rwiuirement* for «dmi>s» on to the n Ik 
•hed vary irom Order to Order For eiample 
on the t^icago Order a country pool plant to 

?ual ry, miuc »h p jo per cent of the tiulCerfac 
cream) In milk or jO per cent of the volume of 
mQlc 10 handler! m the Chica^ n arket in July 
and December 40 per cent from Aupitt ihroueh 
November and IS per cent In January and Feb- 
ruary By *o dong it ttta ns pool ;i>nt tlaiu* 
(root March (o June and round! out the war of 
□uahticauon and is on the market rarraers 
oel venns m tk to the plant arc new producerc 
for Oiicarx Procedure* d ITcr on d fiert t cr 
dm. and are amended from time to t me. 


consin and Kentucky At the western 
margin of the Corn Belt, Kansas City 
and Omaha hai-e little nearby urban 
competition for milk But they he in 
the heart of the livestock rearing coun 
tryside where dairy farms are few this 
results in areally enlarged intlksheds 
considering the size of the markets 
Thus not only do nearby jxirtioi s of 
Missouri and Kansas and Nebraska 
and Iowa respectively contribute milk 
to these cities but each obtains sonic 
from Minnesota Kansas City reaches 
also to portions of Iowa 

Negatively the feedlot type of dairy 
farm conspicuous in warmer regions 
such as in southeastern Florida near 
some cities of Texas in southern Art 
zona tn the environs of Los Angeles 
and San Diego and in Hawaii is vtr 
lually absent from milksheds of the 
northeastern quarter of the United 
States * A few such are located near 
eastern cities custom milking occurs in 
a few isobted places— the cows of sev 
era! owners being fed and milked at 
one central farm by an operator hurd 
for the purpose 


Broad Classiucatiov of 
Northeastern Milksulos 


A broad or gross twofold classification 
of the milksheds of the northeastern 
quarter of the United States is suggested 
(I) those entirely m the type-of farming 
region characterized by dairying — the 
American Dairy Region and (2) those 
within other types-of farming regions 
where the market-oriented dairy farm 
has developed in response to the urban 
demand and the attractive prices and 
steady monthly income that it provides 


*Dump]n of the feedlot type of cnTk pro- 
duction for «ty market! ire diKuueiS in Lojal 
Durand. Jr The Dj ry In<iu»tr> of the Ilauai 
■an liiaim Eroti Cwt Vol jS 1959 np 
1I8-2W and In Gordon J F«M vg D4 ry n* 
in Ciim Deiirnerl 10 Keep People Ot t Peejit 
natal Cnzr lot 14 1962 pp 1 5 



148 MTODLE-LATITUDE MIXED FARMING 


\[tlksheds tn the Dairy Region 
Milksheda m the Dair> Region arc 
m the area nhere dairying is the major 
rural enterprise where its existence has 
been traditional for a hundred >e3rs 
or more in response to many human 
and environmental factors where the 
monthly income from milk sales has 
been re^lar and expected and where 
the farm population has generallj been 
trained or brought up m dair> ing Cattle 
densities are high cows are productive 
milk production per cow or per farm is 
large WHth the growth of cities m or 
near this region the use of milk for 
manufacture has declined with respect 
to Its use as market milk espcciallj in 
the eastern states* Because man> cit> 
markets are located within the southern 
portion of the Dairy Region or im 
mediately south of it shipments of milk 
move genenill> m a southerly direction 
throughout Urge areas 

Many major cities receive their en 
tire suppl) of milk from the Dairj Re- 
gion Among these are Boston and the 
cities of New England tho«e of upstate 
New \ork such as S>Tacusc Rochester 
and Buffalo and the aties of Detroit 
Chicago Milwaukee Minneapolis and 
St. Paul Nearlj all of the milk for 
Metropolitan “New York is from the 
Dair> Region Much of Clevebnd s 
milk originates in this t)'pe-of farming 
area 

Some milksheds within the Dairy 
Region terminate sharplj at the Cana 
dian border The Boston supply area 
terminates abruptly at the northern 
boundary of Vermont and the New 


'Hie uie ot millc fcrr manuracture m Nev 
York State «s noir confinrf inain1> Co che St 
Lawrence Valley and a (ew <canei« toeaCioiH 
y\-cn in the St Lawrence VaLo) the pnncipal 
manufacture ol cfaeete in the rema run* cheese 
facionea is dunni? the spring amh. In Peniuyt 
%-ama. less than 5 per tent of the milk productioa 
enter* manufacture In nnera], most E 35 *eni 
roanufatture w now crnTy of *u^u§ ta the 


York-New jersey milkshed ends at the 
45th parallel and the St LawTcnce River 
The Detroit milkshed spreads westward 
and northward of the city, even to the 
Straits of Mackinac but does not cross 
the Detroit or St Clair Rivers or Lake 
St Clair into Canada even though 
there are Canadian dairy farms within 
a few miles of downtown Detroit. At 
present under federal regulations im 
ported fluid milk must pass through a 
milk import station none have been 
built 

There are no doubt southward ei 
tensions of the Amencan Dairy Regio” 
that have developed or intensihed *n 
response to market orientation O'** 
such extension is in all probability the 
extreme southeast of Pennsylvania tt^ 
gether with Piedmont Maryland and 
the extreme north of V/rgjma But d^ 
tailed work has disclosed that soma of 
these so<iied extensions were da^ 
areas in the past and engaged m the 
manufacture of dairy products the 
Pennsylvania German communities ea 

gaged in dairy manufacture almost fiorn 

their inception and a large area w 
southeastern Pennsylvania north a 
northwest of Philadelphia contained 
numerous creamenes and some cheese 
factones as late as the 1910 s there was 
also an important manufacture of butw 
in Maryland just northwest of Bal 
timore Another example is northeastern 
Illinois (north and northwest of Chidg® 
•n the young VVTsconsm Drift) 1°^ 
before the Chicago milkshed expond 
to this area it was important m ^ 
manufacture of butter and Elgin was 
the quotation center for natJonaJ bottef 


*V C, Finch and a E. Baker 
rte nerifa Ainnl u e '' a»h mftoji 
(Mapi.pp.ll8andll9) See also 
Jr “Dary RegiOT of SoutbeastOT 
aod Nonheastern III nois.** a 

two pp. 415-128 (lUiKtiatsoo and m»P 
422). 
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with 3*00 producers ctnn rearf> all 
of Indiana except tre «oothwest it b 
three tir*es larger in area thar the M2 
wajLee rnUkshed, 3rd supplies a icarhet 
whosr- p'tdo'nmart nrten etR.3t> con 
tairs 700,000 p»sip’e, as agams* the 
rwre than s mnab'tanls in 

metropo’ tan Milaaskee, whose r'ilk 
OTginatfis or 2300 farms. St. Lciu.s and 
Its suburbs receive min. from 4700 farms 


tureofdaa-v p-Drf_cts.^ If St. Loos wsr* 
dos^ to ths area it coaid efctam a 
ertsre mSi: suppH frtm it- 

A farther feati.re cf *enu’al cf t.^ 
n3jts*--«ds that are not in th* Erv 
Region pcDper s that ricre tear 1''^ 
ersS oS the cairus-dasr^^ dssrr 
farm are on the urban mAet. Thn s 
particularl> tree of the ntrllem two- 
thirds of Irxf^na and of western Ohu 


located tn a nj3ishsd h^Jj ir*rgnlar t* ts aUn a festC'T of th* Onaha dH 
in “hape fragr'en*ed in fo*m, and with shed Tha seerr irg antmoh » the rts:^ 
outliers of prodn‘Vi.Srr~e of the fanes o' the fact th.at mars a Irvestsxi far^*^ 
are aL"»*t as distart f’om the city in rnairtains a sobII dai7> herd as a eappk- 
zaitre r'Bes as th«- oale" Imrts of mcTtary sjorre cf laoKre. Tier ih^ o 
the 48,000-fana New \oTi.-New Jex5ie> a cDirctr> p<»l plant, Tbns, when tie« 
xniIJshed and farther tnan the inter predoOTs are added fin milished 
border of lha* of Rsladelphja. In co»» totals) to the dzsy far=£. 

trast to ti* Sc. Loas «'ccactn. in the the figure oo» fcaodred. The 

misns'Te <Urr> region o' ertrecne sooth widespre a d peei-alcsce c' ths tvpc cf 
eas*era Mtsetrsan, wrJui a «eaiiartte ln-ts‘c«i.daj> farm in westers Ohs 
of a redras of (C m^es fre-j Mihrackec a.nd lodasa reSeets th* fast taa- tis 
(Lale Sfidugaa pTdades a foil C2rc>). area a cne of sen severe eotape«w^ 
there are 4500 farms •enmgth** Chicago *iw— r.. r ■ n-* 

market aod IsOO la che MihraoVee t«t 


nZiCshed also, within the n ot h w egt ea n 
arc of thg seeniorde there a mar*sfv 


B thw e uLS ' r u the Bse jet* 
eatAn sZk a Charsya. ^ 

W'Wsixw. 
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for milk Tlie explanation of this anom 
oly m the Omaha niilkshed, one of little 
urban competition from elsewhere is 
m part the same It is also related to 
the fact that many of the lixcstock 
dairymen possess large farms and arc 
major feeders of western beef cattle 
during the winter their sales of finished 
cattle to stockyanis are of such mag 
nitudc that their enterprise (even if 
quite significant in dairying) is census 
classified on an income basis in the 
hi-estock farm category 

GPNrRAL Rrciovau DisTRiiitmov 
Pattfrvs 

New England 

The milksheds of New England lie 
largely within the six states of the sec* 
tion and in that part of New York State 
between the Hudson Ri«r and the 
eastern border of the state Farther 
north Lake Champlain is the western 
limit of milk destined for the cities of 
New England except for an extension 
of the Boston mtikshed almost to the 
Canadian border in northeastern New 
York These milkshcds are thus gen 
eraily concentrated regionally except for 
a few Mohawk Valley farms and an 
outlier of the Connecticut milkshed m 
New York state west of the Catskill 
Mountains 

Nearly all of the farming districts of 
New England produce market milk 
The pattern of agriculture is reflected 
in the over all production of milk Even 
the islands in Lake Champlain and farms 
on Marthas Vineyard Island in the 
Atlantic are in major nulksheds 

TVie Bostwa mik'fritd of fwm 

producers funnels northwestward from 
the city to its chief source region in 
Vermont and northeastward to a sec 
ondary source in south-central Maine, 
jumping the milkshed of Portland 
Sixty per cent of the farms in the milk 
shed are in Vermont nearly 20 per cent 


in Maine Opl) a small area west of the 
city and the extreme northeast of Massa 
chusetts are included in the milkshed 
and Boston has only 450 producers of 
milk in this state a smaller number of 
Massachusetts farms than in the milk 
sheds each of Springfield of Worcester 
or of Fall River-Ncw Bedford Expan 
Sion through the years has been to the 
former dairy manufacturing area of 
northern New England and into W'ash 
ington Ownty New York west of 
southern Vermont, one of the three most 
intensive county producers In seven! 
districts of Vermont the milkshed over 
laps with outlying producing areas of 
the milkshcds of the other hfassachusetts 
cities The most distant supplier d( 
Boston u Aroostook County, Maine, 
separated from the principal source re 
gion in Maine by forest farm country 
the country pool plant In this county is 
J29 road miles from Boston 

The milksheds of the othef cities in 
Massachusetts are smaller m area and 
more rompact Lach however obtains 
some milk from New York and from 
every New England state except Maine 
(and Rhode Island m two cases) Massa 
chusetts producers are dominant in each 

The Connecticut milkshed is a state 
wide one under Fetlcral Order Two 
thousand farms in the state and over 
1000 m the Hudson River counties of 
New York other farms west of the 
Catskills plus producers in Rhode 
Island Massachusetts and Vermont 
supply the handlers The most intensive 
(Hoduction IS in the Litchfield area of 
northwestern Connecticut and in the 
Kvidsavv Rvvef cowwVws of New York 
to its west 

Milk production in New Fnglancl is 
almost entirely organized around the 
Bold market Prices of milk are high 
usually 5150 to $2 00 per hundred 
weight above the Middle W'estern price 
more than that above the Wisconsin 
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Minnesota manufactural price RegtomI 
effort m pricing s>stem8 methods of 
payment and in other forms operate 
to keep New England markets for 
New England {and Hudson Valley) pro 
ducere and outside milk out the 
fear 13 of the attraction of New England 
prices to New York State producers 
and to the Middle West e3peciaU> 
Wisconsin * 

New York 

The 48 000 dairy farms of the New 
York New Jersey (Metropolitan Re 
gion) milkshed are located in stit states 
The milkshed includes nearly all of the 
farming areas of New York State except 
for the Rochester Buffalo Niagara Iron 
tier area The producers are in the 
southern plateau of the state the Mo» 
hawk Valley the central counties and 
as far west as the state extends they 
surround the non agricultural Adiron 
dack Mountains the rougher portions 
of the Catskills and the Tug Hill 
Plateau County after county m New 
York contains more than 500 farms m 
the milkshed a dosen counties have 
more than 1000 some over 2000 one 
nearly 3000 In all some 32 000 separate 
farms in this intensive dairy state ship 
milk to New \ork other farms supply 
the considerable quantities of milk con 
sumed m Buffalo Rochester Syracuse 
and the host of smaller cities 

The portion of the New York milk 
shed contiguous with New York State 
includes the northern tier of counties of 
' In June 1962 the Federal Government lost 
the Leh gh Case n the courts A cooperative a 
Pennsylvania had challenged the compensatory 
payment prov s on a method of payment used 
n certa n Federal Orders ( nclud ng all in Neir 
England) whereby d fferent al pnees for m lie 
usra as cream and as whole m Ik were ra d into a 
p oducer settlement fund (the pool) The object 
was to keep out outs de or non pool m Ik (caiM 
ndngthepool tnthe ndustry) Asof tM t me 
of wnt ng the New England Orders had a|>< 
po nted comm ttees to study the s tuat on am 
to recommend changes that would be w th n the 
pol cy expressed by Congress n the law and yet 
operate toward the same result 


Pennsylvania westward almost to the 
Ohio line southwestern Vermont and 
the Appalachian \alleys of northwestern 
New Jersey it thence extends southward 
in the Delaware River area to within 
40 miles of Philadelphia 

The New York milkshed has several 
outliers major ones in southeastern 
Pennsylvania the Appalachian valleys 
of the state such os the Kishacoquilla* 
(Big) Valley nnd a minor one on the 
Delmarva Peninsula — part of the cast 
ern shore of Maryland and central 
Delaware In total there are more than 
12 000 Pennsylvania farmers shipping 
milk to New York a quarter of them 
production of the state reaches this 
market 

The New York milkshed partialD^ 
blocks Philadelphia in southeastern 
Pennsylvania Lancaster County » 
though a leading supplier of milk w'' 
Philadelphia has more farms shipp^B 
milk to New York Chester County 
just west of Philadelphia contains ove 
250 New York producers and 700 m 
the Philadelphia milkshed Westwa 
and northward in York Adams an 
Lebanon counties New York produc^ 
dominate more than 85 per cent * 
producers for these two markets s ip 
to New York Still farther west m the 
Appalachian valley counties just no 
of the Maryland line Philadelphia w 
virtually supreme its milkshed «ten 
ing to the base of the Allegheny 
Thus this milk destined for Philadei 
phia IS hauled through the southea^er 
Pennsylvania portion of the New Yor 
milkshed and m Ik from more t 
2500 farms that are closer to Philaae 
phia than to New York passes throug 
(or near to) that city en route to 
more d stant market Early trade a 
business connections rail (now 
truck) transport and other con ^ 

factors help explain this when 
Philadelphia milkshed expanded w 



MAJOR iRLKSHEDS OF THE NORTHEASTERN UNITED STATES 153 


«ard it «as forcn! to jump thta re* 
gion, or the hindlcrs w-ould hi\e found 
It necCTsarj to offer higher prices to 
di«rt the supply The Nc» \ork milk 
shed dominates too in the AppnhchiaM 
\*alley8 of central rennsyU-anui in snme 
areas b> well ow 90 per cent 

Piil<ide}p)iia 

The traditional source of Phtiadel 
phii 5 milk supply has been to the north 
and northwest of the city and imme 
duitely to the west The present milk 
shed has expanded northward to the 
Appalachian foothills in the DeUwart 
Valley, and up the Susquehanna V'lllcy 
into the wide lowland tributary at right 
angles to the mam river, an area where 
Phihdelphia producer* are dominant 
Westward, even in Chester Countv 
there u now competition with New 
Sork The eompelulon continues wc« 
wnrd. ns noted liej-ond this competitive 
area the Thiladelphu milkshed widens 
not only In Pennsylvania but south 
ward of the Mason Dixon IJne into the 
Great Valley in Maryland and the 
Valley counties in the Eastern pan 
handle ol West Virginia Philadelphia 
now receives milk from dairy farms in 
western Pennsjinnn on the Appalach 
lan Plateau In the broad Pittsburgh 
region These more distant districts of 
recent advent in the inilkshedi arc 
easily accessible to market by the route 
of the Pennsylvania Tump'kc 

The entire Dclmarva Peninsula lies 
within the Phihdelphia milkihed Farms 
in the nullcshcd are not only in Mary 
land and Delaware there arc also a few 
in the outlying counties oi'firginia at 
the southern tip of the peninsula be 
tween Diesapcakc Bay and the Atlantic 
W ith some small areas in extreme south 
ern New Jersey m the milkshed and a 
small detached Philadelphia producing 
district west of the Catskills m New 
York the more than 6000 farms of the 


milkshed arc in six slates although 
fiaemit of every six are in Pennsylvania 
17 per cent of the states milk produc 
tion reaches this market a lower per 
centage than that marketed in Newr 
York 

BaUmore and II ashntton 

The Mason Duon I me is virtually a 
northern boundary of the compact Bal 
timorc milkshed Only a few more than 
200 farms arc north of it in Pennsyi 
vnnu and more than a hundred of 
these are located m southern York 
County More than 1700 of Maryland s 
2000 producer* in the milkshed nre lo- 
cated tn hvT counties near the city from 
the northeastern corner of the slate 
westward to the base of the Blue Ridge 
From this area Baltimore handlers re- 
ceive most oI their milk only on the 
west in Frederick County, is there 
mayor competition from Wnshiigton 
The expansion of the milkshed has been 
* around the head of Chesapeake Bay 
into the Eastern Shore counties of Mary 
hnd and to Delaware where Baltimore 
New York \\ ilmington and Phdvlel 
phua compete F-xpnnsion westward has 
been to a small area m extreme iiorthcni 
Vtrgmia and through the water gap in 
the Blue Ridge at Harriers Ferry to the 
Great Valley in Meat Virginia 
The rapid growth of Hashingion and 
Its suburbs during the days of the Dc 
prossion the New Deal World War II, 
and since — and the resulting expamlwl 
market — is reflected m the shape aid 
extent of the present milkshed I he 
origi 111 market-onented supply area m 
immcaWnei^ aojacenf ifiaryiana' ana' 
Virginia b still the heart of the capital s 
mlikdied But hundreds of farms have 
been lost to suburb miration govern 
mental iiistallationa airports country 
estates and fox hunting establish iiciits 
the traditional and rooted Biltmore 
milkshed w th its l< iig-eaiablishcd trade 
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contacts blocks expansion on the north 
Onl> in Frederick Count> cast ol the 
Blue Ridge is there major overlap, and 
in this county alone nearly 600 farms 
shipping to Washington constitute 60 
per cent of Maryland producers in the 
milkshed Fewer than 50 farms north 
of here in Pennsylv’ania ship to Wash 
ington 

Expansion has been southwestward 
The Washington supply area now ex 
tends almost throughout Piedmont Vir 
ginia. and into the Shenandoah Valley 
and Its continuation (the Great Valley) 
to beyond Roanoke In these areas, 
specializing m types of farming other 
than dairying the dairy farms are few 
and far between In a third of these 
Virginia counties, there are five or fewer 
Washington producers several have but 
one Washington supplier Some of the 
dairy farms are almost as fir south as 
the North Carolina border 

\\ estward expansion of the Washing 
ton milkshed has been modest, it is to 
the Great Valley in the West Virginia 
eastern ‘ panhandle” and to the Appa 
lachian Valley counties of the state 
southwestw-ard of this A more impor 
tant expansion to a Pennsylvania dis 
tnct at the base of the Allegheny Front 
and west of it on the Plateau has pro- 
duced an outlier of the milkshed, one 
involving more farms and production 
than the small overflow into Pennsyl 
vania north of Frederick, Maryland 

Pillshurgh and the n'eslem Slopes 
The milksheds of the western slopes 
of the Appalachian Highlands, in the 
dissected hilt lands of southwestern 
Pennsylvania and the glaciated hill lands 
of extreme western New York, north 
western Pennsylvania, and northeastern 
Ohio he in existing dairv r^ions, they 
have, in addition, the advantage of 
relative nearness to Pittsburgh, Ene, 
Cleveland Canton, Akron, Youngs 


town, and the urbanized Mahoning 
Valley This region, particularly on the 
glaciitcd lands of the uplands south of 
Lake Erie, has long been important m 
dairying, the Western Reserve of Ohio 
was nicknamed "Cheesedom” a hun 
dred years ago. the Grove City area o 
Pennsylvania and Cattaraugus and ad 
jacent counties m western New 
were important in cheese production 
In other words, the urban market has 
grown jn an existing dairy region one 
that has long been included in the sout 
em portion of the American Dairy R®* 
gion The growth of the nearby urban 
markets has not resulted in shifts in t e 
type of agriculture, but m a change from 
manufacture of dairv products to e 
marketing of fluid milk m reponse to 
this growth Pittsburgh {for vhuh ijitro 
is nol odeqmie data for mappmt 
loealions) obtains its milk 
this area ^ The Youngstown t”*^*^*^ 
competitive throughout with Pittsborgti 
and Cleveland The most intensiv'O por 
tion of the Cleveland milkshed ••** * 
the glaciated hill lands of northeast 
Ohio New York City taps the region 
in western New York and northwestern 
Pennsylvania And from the southern 
unglaciated portion, some milk 
rected across the Appalachian di' 
to Philadelphia and Washington 

'Loiwl Durand Jr “ The Migration of O . 
Manufacture in ihe Utuled Sta^ -ei- 
Astn af Amer Crogri \d 42 in 

282 A map <4 cheese production m thu 
I8W apDeara on page 269 _ _ i^ma. 

- Th^tebu^milfcshed .a 
eastiQTi Ohio and in a small “^shhoong 
of \Xest Xlrgima. Fig 9 "'nS,*** 

^nta serving the Pittsburgh 
to these plants onginatt bevond tlior ^ 
10 most cases. In the dose-in f^rti?” j)— ^ 
milLsh^ there ts d rect delivery to M 
all West \lrginia milk is in this patter^ ^ 
for the entire slate of Pennsylvania are . 
cent of the milk pwoduced in the ^,j,ij£u. 
to New York Oty 17 per cent to 
17 per cent to Pittsburgh 6 per 
tngton \\ ilnungton Youngstown Vj* 
aM other out-of-state aties. 30 jxf «nt ^ 

m Penn,vls-ama other than 

Pittsburgh and 5 percent enters manut 
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tlier south iii the u i^hcutcd lull hixls 
of soitthratern Ohio West Vir^iniA 
Tiid PcmiS)Ivaiin, t compact uiilkshetl 
IS the source region of tiiilk for Wbecliiii: 

Ohio Indiana and Louisville 
Western Ohio and eastern fmhawi 
whose rural districts are cnjrigcil pri i 
cipally in livestock farming is an area 
of many cities and of scvea competition 
among milksheds Note from Appendu 
B that Clcvelantl has 21 separate com 
pctitive (overlapping) areas Cincinnati 
12 and Indianapolis 10 The relative!) 
few dairj farms are generally market 
onentcd Nearly every county « »« 
eluded In at least throe major milk 
sheds large numbers are in four and 
considerable areas in five Peaks of six 
and seven, are reached in northeast 
central Indiana Yet not as nianj fanns 
are Iivolvcd per unit area as in the 
American Diirj Region to the north 
111 cITcct the competition is .among the 


handlers from Cincinnati and IjJiusville 
on the sHith Indniiapotis to the west 
South Bend Port W'ljiie and Toledo 
to the north Clcvehnd to the north 
east and Columbus and Davton to the 
east The individual farmer, the farm co 
operative the country [tool plant and 
the private receiving station cadi cm 
JO) s a conSKler ililc choice of market 
The milkshcti of Cincinnati stretches 
from imrthwescem Ohio to northern and 
central Kentucky and into eastern 
Indiana Just u idcr half of the nearl) 
4000 producers are Ohio farmers who 
roiitrihuCc somewhat more than half 
ofthesuppi) The Kentucky (xirtioinf 
the milkshed except for the few cotin 
tics imniediatclj south of CtnciiuiMi 
has the lowest daily avenge per pro 
ducer more than n third of the milkshed 
farms are in Keimickj but they yield 
on!) a quarter of the suppiv Cinciii 
nail 8 milkshed overlaps ll at of Day ton 
nml ClevelaiHl U> tht north ludiaiiapolis 
to the west n id northwest nnci C nium 
bus to the northi ist 
The milk supply of (ohinibiis is tn 
tircK from Ohio hut except on the east 
and south the producing irei is one of 
considerable conpetitioi Some milk 
desti led for Cleveland is | niduceal just 
north of Columbus The same is tnie 
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north of Da j ton t^hose milkshed o\er 
laps others in all of its portions m both 
Ohio and Indiana 

The milkshcd of Louisa illc has the 
least areal competition Its most con 
centrated producrng district, cast and 
northeast of the cit> . overlaps the south 
western portion of the Cincinnati area 
m part of northern Kentuckj , and it 
meets competition from Indianapolis 
northward m southern Indiana Ken 
tuck> production, for both Louisville 
and Cinaimati, is more dominant in the 
hiU> regions of the northern part of the 
state than in the rolling and nch Blue 
Grass Basin where li\*estocL farming and 
tobacco culture offer superior economic 
opportunities on larger farms 

Cleveland 

The Cloeland milkshed stretches 
3a0 miles from east to west from north 
western Pennsslvania to northwestern 
Indiana, where its westernmost pro 
ducers are within SO miles of the center of 
Chicago and 20 miles of Ga/j It bends 
northward west of Lake Ene to include 
districts in the southern counties of 
Michigan The chief production of milk 
in the western part of the milkshed is 
from the Dair> Region Com Belt transi 
tion in the Indiana Michigan state line 
counti>-side, wath an intensi\-e spot east 
of South Bend This entire area is along 
or near the high speed Indiana Toll 
Road-Ohio Turnpike route and the main 
Ime railroads from Chicago to Cleve 
land Milk 'hipped in the past b\ rail 
can now reach handlers rapidh b> 
truck-’* A small outlier comprising a 
few producers is located in western 
Michigan, near the shore of Lake 
Michigan 

UTbe Indiana Tdl Road ii less than ten 
mles IriMn the Michi^n line throughout most 
Its extent less than three in sevn^ localities 
and on!) a lev )-artU at one pJare \» pan <k tte 
Chicago-New Yoric toll trad syitaa, a oAen 
<hrtrt connection to the Ohio Turnailce and its 
exils Icr QeveUnd. 


The eastern portion of the Clc'’cl^ 
milkshed lies m the glaciated uplands 
of northeastern Ohio and adjacent Pens 
s>lvanta, m the American Dairy Reg»n 
The largest concentration of produces 
IS on th® westward margins of ih< 
Allegheny Plateau, *outh and southwest 
of the city , these producers are i»t 
therefore far remmed from the market- 
Southward expansion from this distr^ 
has now resulted in the entrance of * 
milkshed into the Swtss Cheese manufac 
tunng area of Holmes and adjacent 
counties Although nearly 1000 dairy 
men have shifted to the urban market 
the manufacture of cheese has been 
maintained to date. 

The southern portions of thi» ku^ 
milkshed are in the livestock larmtrg 
areas of northern Indiana and western 
Ohio Milk IS collected from an «ten 
si« territory Consequently , the 
land milkshed here overlaps with th 
of Toledo, Columbus. Davton Cmcio 
nati and Indianapolis Westwarf 
ov’eriaps are wnth the ttiilksheos ® 
Chicago Detroit, and Toledo (m 
igan), eastward with Akron 
town, Ene, and Pittsburgh In fact 
Cleveland makshed, as shown m Ap^ 
dices A and B, has more overlap* th^ 
any other TTTajor mxlkihed m the no 
eastern quarter of the United States. 

Toledo 

The Toledo makshed encompasses ^ 
relatively compact tn state area 
Ohio Indiana, and Michigan 
and in total production, the fiatland* 
the Maumee Plain in Ohio 
the heart the largest number of ^ 
per unit area and the most 
production, however, is 
Toledo in the dairy area of the 
Adrian (or Lenawee) 
tunng region of southeastern '^***?^ 
The milkshed includes al=o, the 
countres of extreme northeastern 
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diana The milkshcd overhpa wuh that 
of Cleveland throughout most of its 
extent and with Detroit in its northern 
portion 


DelriMl 


The Lower Peumsula of Michigan m 
Its market oncntitions in the fluid miik 
industry is in many ways like an island 
Or It might be compared to the situattoiy 
II the milksheds of New Cngla id The 
milk consumed in the state is produced 
almost throughout the agricultural rc 
gionsof the Loner Peninsula and Micli 
ignn farmers supply Michigan urban 
markets Only 82 farms 1 1 extreme 
northwestern Ohio and seven 1 1 extreme 
northeastern India la ship market milk 
into Michigan all of these arc 1 1 the 
Detroit milkshed 

The competitioi ofTcred by out-of 
state milksheds is confliicd to the (wo 
southern tiers of counuei— the overlap 
area avith Toledo and Clevclai d — d to 
the small district in western Michigan 
located III the gap betwcei the south 
em and northern portio is of the Lake 
Michigan Fruit Delt from tins area 
milk IS directed to both Chicago and 
Cleveland as well as to Detroit and to 
nearby Grand Rapids and in it some 
manufacture of dairy products still per 
sists '* Competition for m Ik m the 
Lower Peninsula is thus mainly among 
the numerous cities of southern and 
southeastern Michigan Each has its 
own supply area city healtli inspection 
rules and regulations But all the south 
eastern cities cellectiveiy are included 
under a single Federal Order Market 
kbrjcodV 

shed of Detroit more than 4000 others 
supply the milk for the smaller cities of 
the southeast 

The Detroit milkshcd i leludes all of 


n goj’al Durand Jr The Lower Pen nsub 
of MchKtin and the Wesltri M ch can Dairy 
Renan A Scenie t of the A nencan Da ry K*>- 
Eion Econ Cut Vol 27 1921 pp. l^lSi 


the agricultunl!) used portions of the 
Lower Peninsula except the southwest 
em three counties and the northern 
counties of the Lake Michigan shore It 
extends as far north as Ludington on 
the Lake Michigan side of the stale to 
the sandy High Plains of Michigan in 
the northceiitral part of the peninsula 
and through the agricultural areas east 
of the sand country — tliat is the farm 
territory along the Lake Huron shore 
almost to the Strait of Mackinac Thus 
virtually all farming districts are in 
eluded The largest number of farms in 
the milkshed are in the major agricul 
tural districts — southeast of a line from 
Saginaw Bay to Muskegon The most 
intensive production is in the area north 
of the city to the Thumb of the state 
and northeastward along the St Clair 
River and Lake Huron to the Thu nb 
The Southeastern Michigan (total 
hcdcral Order) milkshed differs in pat 
tern from that of Detroit only in that 
It surrounds the sandy High Plains on 
all mirgns )t too does not include 
soithwcstem Michigan mainly n fruit 
belt or the narrow frtiit belt from 
Ludington north to Traverse City This 
milkshed differs m detailed pattern from 
Detroit in that districts near the other 
Michigan cities — Kalamazoo Battle 
Creek Jackson Lansing Grand Rapids 
Flint and others — coiitun more or ns 
many farms onented to the local mar 
ket as to the Detroit handlers 

Dairying in Lower Michigan is now 
organized pnncipally around the urban 
fluid markets asm New Eigland Until 
rebruary 1962 payment for surplus 

Appaladiians was made on the so 
called Midwest Condensery pnee for 
manufactural milk Originally 18 con 
densenes reported their price By late 
1961 all but eight had closed because 
of competition In pnccwith city market 
milk. Only two reporting condcnseries 
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shed “ The milkshed is now far lar^r 
areally than this and it covers more 
tcmtor) m Missouri than in Illinois 
But the Illinois portion contains the 
largest concentration of producers even 
though there are onlj a fe» more than 
2000 and is the most intensn'e in mill., 
production of an> part of the far flung 
milkshed Actually there are ta-o Fed 
eral Order Markets in the metropol 
itan region — St. Louts and suburban 
St Louis These are mapped as one 
even though there is o%erlap between 
them particularly in southern Illinois 
This producing area east of the Missis 
s ppi Riwr extends northeast east and 
southeast of the cit> Semiarcling this 
intensu’e area some additional produc 
ing farms he as far east as the counties 
on the Indiana line and as far south as 
western Kentuck> 

The second core of the St. Louis 
milkshed is in south<entnil Missouri 
on the Salem Platform of the Otark 
Plateau west of the roughest portion of 
the Orarks Here a concentration of 
some 1000 producers are farther removed 
from the market than an> of the farms 
1 1 southern Illinois Westward from this 
core the mQkshed recen’es suppi es from 
the dair> districts of the Spnngfield 
Structural Pla n oxn to the southwest 
comer of Missouri The relatively re- 
cent nse of dairying on the Salem and 
Spnngfield Platforms of the Ozarks has 
attracted not only the St- Louis market 
but fnnges of the Kansas Cit> milk 


eastern Iowa compnse the rest of the 
odd shaped conterminous milkshed it b 
one of few producers per unit area oier 
most of its extent except in the twin 
cores 

Fi%x outliers of the St Louts nuli 
shed he in four states two small ones 
are in eastern Iowa one is in 
Kentucky (separate from the KentuoT 
district that is contiguous to the southern 
Illinois portion of the produang region) 
one IS partly in southwestern WTscon^ 
and partl> m adjacent Illinois and the 
largest is located m northern lUmo® 
south and southwest of Chicago Frw 
this last milk produced from withm 
30 miles of Chicago is marketed w 
St. Louis 200 miles southwestward 

The St. Louis milkshed co%-ers the 
largest toul area considenng the sue 
of the market and number of produce^ 
of all of the mDk-sheds in the 
eastern quarter of the United States. 

IS m addiuon the most irregular i 
shape has the largest area that i» 
aettrued by twent> or fewer 
per count> and is the onl> one 
twm cores whose numbers of milk 
ducers is not as large per unit ai^ 
extensivx districts in the milksheds 
the aPes located in or near the 
lean Dairy Region The St. Louis m 
shed also surrounds a farming 
size from w hich no milk is obtained ^ 
contains indentations explainable by na 
Ural settings and by cultural and 
nomic conditions 


shed and the handlers of m3k in the 
cities of Oklahoma and Texas as well 


as dairy manufacturers. 

The farmmg regions north of the 
Ozarks in the eastern half of the AIis- 
soun \ alle> m the state and the eastern 
half of northern Missoun (north of Uie 
Ri\xr) wnth a conpguous area in south 


““GeneraEKd Types d Farm ng in the 
Lnted States, Atnailturel Infemtatum Bml- 
leltm i Lnited States Department of Acncul- 
ture. !9S0. 


KoTfKu Ctly-Omafta Des Menas 
The major milk supplj fof 
City ongmates south of the 
the two Kansas Cities and south 0 
Missoun and Kansas Rnixrs 
counPes m Missoun and a widef 
(twice the size) to their west in K^ ^ 
consutute the heart region This o' 
ell ppcal shajied heart is thus 
south southwest or due west <> 
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market in these state line cities Beyond 
this milk IS supplied in lesser qunntities 
from other parts of northeastern Kansas 
and from much of the western half of 
northern Missouri The northern edges 
of the mtikshed extend into southwestern 
Iowa 

The Omaha milkshed one of little 
urban competition from elsewhere is 
almost circular but it centers not on 
the city but to its southwest near 
Lincoln Thus the producing area is 
more extensive m Nebraska than in 
Iowa 

The largest quantity of milk for 
Des Moines is from a circular area 
within a radius of about thirty miles 
from the city — a theoretical and actual 
core Expansion has been iit two arcs 
to northeastern and to southeastern 
Iowa Thus a C*shaped or crescent 
shaped milkshed results the horns 
pointing eastward At one locality m the 
northern crescent a few producers in 
Minnesota are included on the Oes 
Moines market The northern horn of 
the crescent extends into districts where 
there are a few producers in small out 
iters of the St Louis and Kansas City 
milksheds the southern horn into an 
overlap area with St Louis 

Milk receiving plants in couthwestem 
Minnesota and northwestern Iowa are 
suppliers of three distant markets — 
Kansas City, Omaha and Des Moines 
This compound or triplc*outIier involves 
relatively few farms but these are on 
the respective milksheds Within this 
same region however, most farms en 
gaged in the production of market milk 
~<rrt •strpiJiiwrb 'if* ‘fin= Tiinw. •nillsrJmdi n/i 
Sioux City 


Afterview 

The twenty six major milksheds 
mapped depict the irregular pattern of 
milk pfoducuon /or the residents of the 
major urba,n centers of the Manufactural 
Belt of the United States and the com 
niercial cities to its west Nine of the 
ten largest Federal Order milksheds are 
included Pittsburgh the largest state 
controlled market in the northeast is 
represented only on the overlap maps 
not on the farm location map 

The theoretical circular market 
oriented milkshed does not exist in fact 
Competition among the handlers of 
cities IS keen throughout large areas 
the dairy farmer and country pool plant 
eojoj s a choice of alternative markets— 
even more than here mapped because of 
the existence of hundr^s of cities of 
medium sue 

Milk production per cow has in 
creased enormously during recent jears 
from SOOO pounds nnnually per animal 
in 1947 to 7200 by 1961 m much of 
the American Dairy Region proper the 
average now exceeds POOO pounds Num 
beni of dair> cows in the United States 
have declined from 21 m II on in 1954 
to about 17 million However, total 
milk production nationwide has in 
creased by nearly a billion pounds in 
ten years Fewer farmers on the major 
milksheds now ship more milk to market 
Conversely the per capita consumption 
of fluid milk has uicreased at a slower 
rate than that of the growth of popula 
tion The result of these marked changes 
may be (at least for a time) relatively 
VcdMuiarr} 'nillieJiKlra -ni ’rvgRnb 

of unusual growth of the urban market 
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remained m Michigan and their prices 
\iere forced to a competitn-e situatioo 
Therefore the Wisconsin Minnesota 
manufacturing pnce was substituted in 
Michigan and elsenhere This illustrates 
the rapid reonentation in the destination 
and use of milL from Michigan dairy 
farms. 

Chicago- Mthcaukee Mtntifapohs St Paul 
The key word to describe the milk 
sheds of Chicago Milwaukee and the 
Twm Cities might be Mtsconsin The 
more than four mtllton inhabitants of 
the Chicago Metropolitan Area the 
more than a million of the Milwaukee 
Area and the million and a quarter of 
the Twin Cities Area obtain the bulk of 
their supplies from this leading dairy 
state And over and above these and 
the production for smaller cities in the 
state about 45 per cent of all milk used 
in the manufacture of dairy products m 
the United States onginates in Wiscon 
Bin and Minnesota. During the entire 
y ear of 1962 72 7 per cent of Chicago s 
milk came from more than 14 000 farms 
in \\ isconsin 23 8 per cent from north 
ern (mainly northeastern) Illinois and 
3 4 per cent from the portion of the 
milkshed in Indiana and Michigan com 
bmed All of MSnaukees mSk is from 
southeastern Wisconsm Nearly half of 
that of the Tunn Cities ts from the 1700 
producers in northwestern Wisconsin 
Portions of other out-of-state milk 
sheds — Sc Louis Davenport Dubuque 
Duluth and the aties of the Upper 
Peninsula of Michigan — extend into the 
state as «ell 

The Chicago milkshed funnels north 
ward and northwestward from the city 
As recently as 1940 the chief producing 
district was m the dairy region of north 
eastern Illinois and adjacent southeast 
em Wisconsin Illinois farms then pro- 
duced 60 per cent of Chicago s milk 
MTsconsin only 28 per cent. Now the 


greatly expanded milkshed semicircles 
that of Milwaukee is aligned along the 
shore of Lake Michigan e%-en into the 
Door Peninsula and extends north and 
northwest of Green Bay to the forest 
border of the Superior Highland Cut 
Over and Forest countrywide westward 
from here the milkshed crosses north 
central Wisconsin between the Central 
Sand Plain (on its south) and the North 
em Forest (on its north) to the north 
western portion of the state. The fun 
nel extends also, northwestward from 
Chicago to southcentral Wisconsin and 
into the hill lands of the Dnftless Area 
of southwestern Wisconsin where it 
reaches the Mississippi Ri^er The most 
distant source ts in northwestern Wis- 
consin in an area coropetitiw with the 
Twm Cities and with Duluth-5upc*wJf 
where some producers are more than 
400 miles from Chicago and the pool 
plant fonvarding their milk » 3*0 mile* 
from that at> The largest quantiti® 
of mDk onginate in a semicifcle m 
Wisconsin from 145 to 190 mSesdetant 
from the Chicago City Hall 

The lUinots portion of the Cbicas® 
milkshed is the intensiw dairy area o 
the northeast — the counties north aM 
northwest of Chicago The milkshed has 
expanded smee the 1940 s westward to 
the Mississippi Ri>'er in extreme north 
em Illinois mto the SwTSs-cheese manu 
factimng region of the state Because o 
the urban competition one of the large 
Araencan dairy companies shifted the 
location of one of its major factories to 
northeastern Wisconsin but many ru 
cheese factories have been maintained to 
date {as in southwestern Wisconsin » 
the oorth) •* 

The Indiana portion of the Oncag® 
milkshed is now and always has be^ 
virtually confined to the roUmg *tid 


“Loyal Duiand, Jr., 
Northwestern ItUnos, £»* C»t-, 
1M6 pp. 24-37 
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rough VilfMraiso Moriine south of 
Lake Michigan South of this the rich 
flatlands of the prairie of northwestern 
Indiana is cash gram (com) country 
Only a few scattered dairy fanns arc 
interspersed with cash gnin enterprises 
IS IS true also m the ensh gram area 
south of Chicago In these flit tkH 
lands tlie silc of corn or the hvesiock 
enterprise is usually more rLinunerativt 
than dairying and requires far less labor 
and — equall) important — it does not 
require the daily regu1arit> of hbnr 
ever> day in the jear The Michigan 
outlier of the milkshed also stationary 
IS the Dutch settled area of Ottawa and 
Allegan counties where long time con 
nections of the receiving station with 
Chicago handlers Is operative 
Throughout the Wisconsin portion of 
the Oiicago niilksheil mnnuficiurc of 
dairy products persists e.vexpt 1 1 tht 
uxtrene iMSUtheastcrn part of the state 
where nearly all dairy factories {mamf> 
CO idensenes 1 1 this former outer ring 
of the milkshed) have ceased operations 
having been unable to compete with 
Grade A prices In more distant poriions 
of the nillkshed dair> factories have 
been able to ma ntam production in 
dividual ftmiers prefer the mmufac- 
turing market — whey rcturncil from the 
manufacture of cheese or skmi milk 
fron butter manufacture provides these 
farmers with supplementary feed for 
swine and poultry Tlicir transport 
charges to market are less tlsewhere 
Chicago s conipetuion is with the large 
centralized dairy factory — many now 
owned bYitationw idecori.orations 
which capitalize upon the advertising 
value of the name Wisconsin espc 
ci illy in the cheese i idustry 

The Milwaukee milkshed in its ea 

uLovsl t) ninj Jr The Chcise Manu 
ractun g Reg n u of \V a aii« 185I>-I9J0 
Tnns liuci'xriit icajfmy uj Surnerj Artt gad 
UtUn Vol 19SS pp 109-130 


pansion has shifted northward into 
districts of less competitioi with Clii 
cago whose milkshed extends even iito 
southern Milwaukee County The ex 
pansiOn of the milkshed of the Twin 
Cities has been eastward across the 
S( Croiv River into Wisconsin and this 
milkshed now approaches the theoretical 
shape of a circle surrounding the market 
Minneapolis and St Paul do not have 
to transport milk long distances The 
intensive dairy lands of eastern Mm 
nesota and northwestern \Vlscons n do 
not only supply the market there ire 
dairy factories inside the circular border 
of the milkshed of the Twin Cities 

The go north aspect of the ex 
pansion of the milkslicds of Chicago 
ind of Mitwaukei is on expectable rcia 
lionship to the existence of the intensive 
dairy farm ng m much of Wisconsin 
Economically it reflects the fiinnci 1 
ability of milk ilisiributon to divert 
manufjctural milk to market milk tic 
financial nbiiily of the dairy farmer to 
make the capital investment to meet 
health regulations and the price ittrac 
(ion of the urban market (even with 
lary.c surpluses — quite usual on these 
m Iksiicds — and the resulting blended 
price) But the go north pattern is 
usual too on the smaller milkslieds of 
the region this is related to competition 
with Chicago For example the minor 
milkshed of Atadison at o ie tine cii 
tircly local and in a single county has 
gone north Milk for Chicago is pro 
duced in nil directions now from Mad 
ison this Citys n ilkshed now receives 
•nrffk ‘mim at ‘mnditeh aiilres air 

more to its northwest near LaCrosse 

St Louts 

The type of farming map of the 
United States depicts a general farming 
regioi in soutliern llli ois eist of 
St Louis enutled St. Lons Afilk 
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TelcAaU M.3T *1 

Ilxlu»?c£i M 41 M 49 SS S6. ST Sa. » 4 
Gaarnati 42.4S 45 4«4T4S«»S2S1S4. 
Cei3sb<u 44. 4S 47 50.51 
I>ITt«i45.47 M.5I 51.S6,S« 

Lmr^aeSI W9, 41 

Clmr>5S.59 4a.S< 4} U M.U M. W 

51:as«37>c43-Si. Pzs! 45 09 


DetMsiBesTT 79 52 
Osialia 80.51 
DsSat fftn} 7 5 74 

AetODla (port) 4. 75 
ttla&cBia Gtr (^n) 75 
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Tropical Commercial Agriculture 


Tropical commcmalasncuUurc — iHcludnij^llipproditcliono/ mch 
crops as bananas, coffee, rubber, <us;at cane. It a, and cacao — tn- 
toha the prothiction of crops In Iropical areas for sale oiilsidc the 
tropics, usually i« inarlcts of the intbtstrialiicd and urbanued conn- 
<nr«i of the AoWAcni Utinlsphttr Thest tropical crops, uhieh must 
hchitihtniahttla pislif^ the cost of lonfi-^istance transport, are pro- 
duct d on both small holdings and plantations Although fanners on 
small holdings areinrreasinglx impoiiant pnxlucrrs of ceUahi crops, 
the planfalion still remains as a dtstJnr/iti opt mhng unit 

Tropicaleoinntcntal agriailltire IS icidespn ad throughout thi iropi- 
ral areas of Ike trorld Ftea though iwlnidual planlahons may he 
fUntclarge.theproducUonof comnu rciol tropical crops pcctipiespnip 
a smell pwportton of the earth's eulHealetl lands 

Certain geucmltsations can be made about the prrxl iction of tropic 
cal crops Tmdthonally, tropical eommerrial ainealliiic /u7s been a 
vionoaitluralsisleiii, tdiheack planlation or farm spi ciallzhiff tn Ihe 
coi»inerc/al pi^ictiou of a single crop Capital and tnanaf,emcntfor 
the ptantationhavc ,inthc past, come from oatsidt the tropics, usually 
from the coiintrfcs uhieh form the major mariets for the tropical 
crops Also chamelerisllc of tropical proditclion has been the tnlen- 
sft euse o/local labor, ictthonh mwlesl mechanttalioii This has hceii 
true on both planlallaiis asieeltasoii smallholdings Sltllanolherehar- 
acterislic is the tendency for the productfon of Imptcat crops to be 
locatcdalcoastnl sites or along icalcruo} s, IhuSfacllilalmg shipment 
ofcropstomartelaiidtmporttngofsiippKcs Although tndiilduat ctvps 
haie specific phssiral requirements, there is a tendency for pndtic- 
tion to locale tn areas of year-round mtn/ali and iiamith Since soil 
depletion is ivptd under siich conditions, aitUialionfnqucnlh shifts 
to new sites as $oit productitlfy declines 

The first article In Ihis section considt rs larious ckaracicnsllcs 
of plantation agnciitliin , including those ptslmenlloned, and <//scKS<f<'i 
tray s that the completion of the planfalton is being altered political, 
economic, andcorporatc actions The remaining four aritclcsdeal uilh 
Hie proaucAon oj'spcciji'c’ fTopi'cai’crops 
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not annual plants Further they have usually 
been quite specific as to ^\hat perennials 
should be included.® Some, ho%\ever would 
exclude only the fruits but include other crops 
whether woody or grass> although e\'en here 
mdividual defimbons can be restncbve.* 
Others xronld bar from plantation considera 
bon all plants that are not planted or tended 
mdividually ^ But the crop restncbon that has 
probably had the most influence on plantation 
students is that of Leo Waibel s In his search 
forthereinenundtj/pischenplantabon Waibel 
bel eved he had found the ultimate index a 
complex mdustnal processing of the product, 
this being necessary to preserve highly pemb 
able tropical commodibes for tbeir long tnp 
to the middle lahtudes and through hot and 
humid chmates.® Thus though not so exphat 
m crop speoficabons as other plantabon deli 
nibons aibel s cntenon sbll asserted a close 
eorrelabon between plantabons and tropical 
crops 

Howe%er the rapidly evolving agncultural 
economy and Its accompanying technology 
ha>e invahdated most of these crop criteria m 
die plantabon defuubon Nothing has pre 
vented entrepreneurs from importing ouddJe 
tabtude crops mto warmer areas and incorpo- 
rating diem into a plantabon system as with 
potatoes and sugar beeb m Califorma * nor 
have enbepreneurs hesitated to apply planta 
bon methods to such crops m their more com 
mon and cooler locales as in northern United 
States and northwestern Europe Sunultaue 

* C R Fay stated that ' today plaatatum de- 
notes not osJy a system of agnculture but a system 
which chiefly grows plants hnn wood as oppasti to 
plants from grass tea, coffee rubber cocoa coc ouu t. 
dnchona.” Quoted from *nantattoo Economi ' Eco- 
nomic/oumot \oL 46 (1336) pp 623-23. 

* Sugar tea, coffee cocoa, spices, tobacco and rub- 
ber were listed by the CoouiKKiweallh Ectmonue 
Coomunee m I960 as appiopnate to pbutatioor see 
Flantatkm Crops {London H M Stationery Ofli^ 
1960} p. 1 S Passaige piosided an example of rln« 
plant paiticulansm in pracbce in his booli, SudafriJui 
(Lepag Quelle & Meyer 1908) p 27o when, 
under the paragraph heading of Tlantagenprodabe 
he l isted the tobacco areas of Cape Province but 
omitted those sections in the province where fruit 
is raised under the sami. far min g system. 

^Uaibel, op eft footnote L pp. 15-16 atins A. 
Bdehwem, Lhe Rohstofie der Erde (Jena 19^) 
p. 22. and others. 

* W aibeh op ett footnote 1 p 18 

* IL F Cregor “The PlautalKa in California," The 
Pm/esnonaIGcogmph«'\oL 14 (March. 1962) p 2 . 


otisly improvements in crop selecbon have also 
made possible advances of normally tropical 
or subtropical crops into the cooler margins 
Plantabon operabons in the forms of Russian 
soolihozes and hoWiozei have accompanied 
the poleward mos’ement of cotton atrusfnub 
lea, and vineyards Oitton in the U.S.SJI. 
had by 1950 penetrated as far north as 47* ** 
Major developmenb in agnculbiral diemisby 
promise even further expansion of warm lab 
tude crops mto cooler climates as saenbsb 
learn more about the rbemical content of 
planb and how to alter it so as to "subsbtule" 
for the natural growth sbmulanb sunshine, 
rarnfall and soil** Qearly developmenb sudi 
as these no longer allow us to limit the distn 
bubon of so complex a farming system as the 
plantabon solely on the basis of certain low 
labtude crops confined withm certain dimabc 
boundaries “ 

Economic and technological oqjansion also 
conbnues to make ever more tenuous the as 
socjabon by Waibel of complex processing 
with only low labtude location of plantabons 
Complex processing methods ranging from 
canning and drying to p cUing and disblling, 
are being applied to a growmg number of 
crops heretofore not considered £e plantabon 
type and not necessarily located in the low 
lahtudes Nor do all crops raised in the plan- 
tabon manner need complex processing, as 
testified by the growing shipmente of fresh 
fiiub and vegetables from the large speaal 
ized farms m southern United States, the 
hfediterranean area, and elsewhere Actually 
technological improvemenb have been so per 
vasive that they are making academic any ef 

•T Shabad, Ceogiupbsi of the t/SSR (New YoA 
Cduishu Uu VCTSIy Press. I95i> p. 60 

’ P Fabuznu. Fanning on the Factory Plan," 
Science Digeft VoL40 (November I9o6) pp. 13-1^ 

* Allhough crop bias has been the most i^uentul 
m encouzagug undue restncbon of the total plasta- 
boD area, it has also piumcded overemphasu of plan- 
tation extent in those low lahhide areas where small 
farmers raise the same cr^ as do nearby plantabons 
and then said it to the larger organizaboiis for ptoc- 
essing and maAetmg. Such fanns have emnsnocly 
been tailed “smaQ plantabons,* "nabve plantations, 
or "smallholdings “ despite their ha mg little in com- 
mon with their big neighbors except crop type and 
maiVetuig arrangements. A better term for these 
smaQ farms and one Indicating its coramennaj lela 
turns with the plantatam. such as VS aibeFs PfLmzung 
b stm wanting in the En^isb-Iangaage plantation 
litersture. 



TIIE CHANGING PLANTATION 


fort to differentiate between plintalions and 
noRpIantat/ons sole!}' on the hatls of any one 
level of processing complexity *• On the one 
hand, fanns which do not completely trans* 
form their product more tlian maintain their 
industrial character by employing a vast array 
of machines for such different purposes os 
waxing, dyeing, bathing, sterilizing, coohng, 
dehydroting. freezing, packing, hastening rip- 
ening, and Importing odor On the other hand, 
plantations tlut do produce crops undergoing 
complex processing are Increasingly surrender* 
ing their control of this last step in favor of 
higger, more efficient, and more centrally lo- 
cated plants sm'ing a greater number of farms 
(refineries, canneries, disiillcrfes, and winer- 
ies) 

Crop biases in previous agricultural ctassiti- 
cation schemes have also encouraged the 
underestimation of the changing nature of llie 
plantation and Its areal extent Engclbredits 
"Die Landbauzonen der Cfde,“ which lias 
Strongly Influenced Crnnan and Ameriaa ge- 
ographers to this day, emphasized crop re- 
gions, not agricultural systems, and restricted 
plantation activity to those crops wliidi were 
thought typical of plantations, i e„ low bbtudo 
crops “ ivhitticscy’s ".'fafor Agricultural Re- 
gions of the Eartli,'' still considered by most 
American geographers as the definitive agrl- 
cultiiral classification, was based on more cri- 
teria, yet it. too, assigned plantation fanning 
mainly to tropical crops (Tlantatfon Crop Til- 
lage”).’* Cvmously enough, twxi of the most 
aidcnt and In/lueotlal plantation scholars, 
Waibel and Hahn, although much more sys- 
tem-oriented than either Engclbrecht or ^V■hlt- 
llesey with respect to llie plantation, were also 
more restrictive in the areal deliminaWon 
Hahn, in his “Die Wirtschaftsfonncn derErdc," 
maintained that the tropical zone location was 
the single most Importsnt cliaraclensric of tfic 

wpor an excellent and succinct discussion ol tbe 
nature of tlm iwundaiy between crops undencolna 
industrial processtaB aod those not so affected, see 
W Wlrth's "Ober den Antcil luduKiielle vcrarbcileler 
bfahningsmittel an tier geRcn»4rtl?en Emafirang to 
dec Bondesrepublik Deutschland” Berkhte Ob*r 
Ijtttdiciritehafi, ffeve Fo/gf, VoL 40 ( 1902), pp 64S» 
46. 

i‘ It, Engeibrechl, "Die Landbauzonen der Erde," 
PeUmujrmf Ceognphltcha MUteltungtn Ers^nsufigt- 
band 45 (1630), pp 2Sft-97 

**\VhKtleiey, op e«„ footnote 1 


plantation ’* Waibcl also implied as much, a! 
thouj^i his concept of an a^cultuml system 
os represented by hu Landwirtschafufoma- 
tlon, was even more comprehensive than that 
of Halm More recently, Prunty lias set up 
criteria aiming at a mote comprdiensK'e and 
less commodity influenced view of the planta- 
Uon, but he has appbed them only to tlio 
American SouiIl’* 

Engluh geographers and economists, in their 
emphasis on commodities, have abo hcavriy 
contributed to llie tradition of associating onl) 
certain crops with plantations Most influen 
tial among geograpfiers has been CUrfioIm's 
Handbook o/ CommerdoZ Ccograpfiy, still the 
most popubf economtegcogra^y text in Brit- 
ain and one that has preserved its almost 
exclusively commodity oiganizatfon through 
sixteen editions ** Also of no mean influence is 
Plantation Crops, one of the many authoniativc 
and regularly revised monographs on various 
agricultural commodity groups put out by tlie 
OammonwealiJ) Economic (^mmittee in Lorn 
don ** Although Uie committee now qualifies 
tlie title of this monograph in the introduction, 
it docs so by refening to the iDcrcaslng num- 
ber of small farmers raismg die same crops 
produced on the plantatfoos Nothing is said 
of the increase in tbe crop types, especially the 
cxtratroplcal crops, raised by the plintation, 

EcoNOsne Busts 

Traditional pluitation concepts in need of 
reassessment arc also to be found in the more 
'*)!ahn. op cit^ footnote 1 

’*Welb«l. op rit., footnote 1. p. 11 Waibel never 
aj^ied hi) concept to a worldwide dauifieatioa syi- 
tem of planUilonr, aithoiish he did m for (he coffee 
planlatl^ in ”Dfe Sierra Madre dn Chiapas,” Mlttfii- 
angm der CeoaropUichen CetrUrc/utfi xu Hamburg 
VoL XLIIl (1933), pp. 102-44 Otremba, however, 
dkl apply the Idea in his WirtxhattsforTTuiHon typol 
oer. allliougb he referred to plasudona only in- 
diroctly and then consigned them mafnly to the tropin. 
See Otremba, op footnote 1, pp. 347-4S. 

*• rirsl stated by M Pnmly In "The Renaissance 
of (ho Southern Hubtion.” Tho Ccogtaphleal Be 
rlev>, Vol 45 (1055), pp. 450-81, reference on p. 
460. and reriated in Woodland Flanlallon as a 
Contemporary Occupance Typo In the South” Tha 
Ceograpbicol Recieur, Vol 53 (1903), pp. 1-21, 
lelrrenee on p 2 

** L D Sump and S C Cilmour, CAitbobns 
Handbook of Commardal Ccogrepb^ (ICih ed rev, 
London Longmans, lOGO ) 

** Commonwealth Economic Committee, op ett , 
footnote 6. 
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stnctly econonuc realm Piobablv the most 
tenaaous concepts are those whidi empha 
size the dependence of the plantaboo on 
cheap labor {^eap land, and the mflexi 
bihty of the system m terms of monoculture 
and dependence on world (ne^ foreign) mar 
kets Both \ie%vs must be increasingly quoli 
fled and, for many plantabon areas com- 
pletely changed. 

If the land and labor of plantations are sbU 
to be considered dieap then they are also un 
doubtedly becoming mudi less so as compeb 
bon for these two resources becomes keener 
Small farm economies are dras^mg a growing 
number of rural people who svould former!) 
have contmued to supply the plantaboos witli 
labor Increasing mining acbnty is another 
detractor Both of these developments Ime 
been paibcularly sbong m the Imv tabbide 
plantabon areas City jobs, on the other hand 
haN-e nobceably reduc^ the potential planta 
tion labor supply m both tow and lugher lab 
tude zones ^though the repellent aspects of 
the rural economy haiebeen at least as power 
ful m the rural exodus from the unde^eiel 
oped areas, especially in the low labtudes 
Cos eromental acbonhas also fostered higher 
land and labor costs New and higher taxes 
on land has e been imposed to provide for ex 
panded governmental programs. Competmg 
economies have been encouraged m order to 
provide more yobs and an expanded economic 
base a poLcy that puts a special burden on 
plantabon m areas where the Eronber of 
cheap land is neanng exhausbon, as m parts of 
southern Brazil New and more direct labor 
costs have been imposed on plantabons m 
such forms as wage mimmums and social se- 
curity compensation. Finally mtemabonal 
flowa of migrant woikeis have been severely 
restricted by govemmoits anxious to develop 
iShai" ijwiv >sasnvJi3BV2f murer AaSy 

But increasing land and labor expenses havie 
DOt brou^t about a dechne m the plantabon 
Increased rabonalizabon of fanning operations 
has not only helped the plantabon to weather 
these two problems but has given it an even 
greater scope in prodnehon level, production 
variety and area of distribubon. Such a reac 
boo is not too surprising y\ilh its large area 
and other extensive cap tal resources, Sts con 
centrabon on only a few products, and the 
complex handling or processing required of 


those products the plantabon has always been 
patbculaily recepbve to texdmological ad 
vances 

Of special mtexest geographically are the 
ways technology u bemg emploved to com- 
pensate for a less effecbve growing season, 
thus encouraging the spread of plantabons 
mto cooler bbtudes By extensivdy mecha 
nizmg the planting culbvating, and harvesting 
procedmes, planters have added several vit^ 
day's and sometimes weeks to the growth 
period. The time saved has then also allowed 
the planter to expand his crop area More 
ferblizabon, better crop vanebes and other 
improved croppmg pracbces also have made 
crops more adaptable to shorter and cooler 
growing seasons as well as greatly mcreasmg 
crop yields per acre. In addibon, a reciprocal 
and spiraling effect obtains between mcreased 
yields and mechanizabon. Increased yields 
strongly encourage mechanizabon smee ma 
chme costs stay the same whereas band labor 
costs commonlv increase with yield. Mecha 
nizabon in turn encourages increased Yields 
smee wnle-off costs can paid more nptdly 
Machines can be used only at certam tnnes, 
so that mterest costs and other kmds of costs 
are long term costs 

Mechanizabon has also promoted the more 
recent poleward push of the plantabon m 
other ways. Mith rednehon of the need for 
labor the plantabon operator is no longer so 
cnhcaDv dependent on fmdmg a crop that wifl 
provide employment opportunities for die 
longest period possible. Seasonal, rather than 
long term, labor contra^ have also eased the 
problem of unused labor capacity Thus, 
planters are fmdmg not only new extratropical 
areas open to dieir operahons but a far 
greater choice of crops A wider choice of 
crops m turn, offers planters still another op- 
(wrrtmrty' tO capitadze on de rmprovwf iSuire 
mg pracbces tb^ have introduce This crop 
variety conbrmes to grow as mechanized pro- 
cedures are mcreasingly appbed to plants long 
assumed to be macc«sible to anything but 
hand labor Tea, notorious for its eiacbng 
labor demands is now largely machine pid.ed 
m the Soviet Union Tree crops untfl recenllv 
considered mcapable of machine pickmg, are 
bemg subjected to "tree shakers" m California. 
In the same state, prototypes of machines de- 
signed to pick such "nnassa liable" crops as 
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grapes and tomatoes ha^e also been devel- 
op^ Medmnical cultivators and tree tnm* 
men are becoming commonplace on many 
CraziUan coffee plantations Sugar beet and 
potato harvesters already prevail in the United 
States and Canada and are now gaming popu 
lanty in Europe 

Mechanization and other technological mea- 
sures imply an abimdance of capital, and here, 
too, the extratropical areas seem to be favored 
in the matter of plantation growth The mid- 
dle latitudes have long bc« the centers of 
both capital formation and inv'estmenL That 
capital need not necessarity flaw In greatest 
amounts to imderdevcloped areas, but to areas 
that are already wdl advanced coonomicaUy 
IS now being vividly demonstrated In the wid 
ening gap between thesetMosectlons Capital 
is also specially critical for plantation owners 
In higher latitudes, since it u in precisely those 
areas where land and labor costs have been 
the most onerous By the same token, these 
cost increases have done more to promote the 
growth of the large-scale farm at the expense 
of the small than bos been true for most lovrer- 
latitude areas Tlie fact that these and odier 
iaeeittlves to plantation farming are so marled 
in mote economical advanced areas also quali- 
fies ct^derably the fronber hypothesis of 
plantabOQ origin, i e , that plantations develop 
only m sparsely populated and economical!) 
virgin areas Economic frontiers are not always 
coincident with geographical or environmen- 
tal frontiers An economic fronber is an area 
which offers opportunity to a mote efficient 
economic organization, and tins can be true of 
any environment, well populated or otherwise, 
economically advanced or not. Thus, for ex- 
ample, large fruit and vegetable farms have 
grown rapidly in California and New Jersey, 
despite the fact that small farms are both 
numerous and profiaent In both states ** 

“Waibelhad already attaeted the fronOcr hypoth- 
esis of the plaotaUon in 1942 by pointing out the bek 
of coTTelaUon between pfantacioos and spatwiy swpi' 
hied areas of southeaitem Asia liis other obiectfon 
ihfll assodaOng the plantation with a frowter, Bence 
dynamic instituhon would belie it* "extremely stoUe 
and conservative” nature is more debatable Certainly 
the pUntmon has been anylhlag but «ons»vsbve in 
its record of economic innovation and aEgtesstvenas 
Igncned by NXalbol in his objections were the kwstioiia 
cf middlc-hettudc pJantsHont to anas Ibai were both 
well populated and economically advanced, e g , sugar 
beet plantatloiu in northwestern Europe. See L. 


Technological meliorations have also bene- 
fited the low-allltude plantahon With the 
Imiger growing season, beCfer farm practices 
and more machines bring even better results 
than in hJglier latitudes Xfachine capacity 
can be used more fully and good machine op 
orators can be retained more easily since they 
can be paid for a longer period of work. New 
methods of extending the harvesting season 
stidi os planting at different times, and either 
staggenng or concentrabng ripenmg by the ap- 
plication of chemicals, have greater scope 
Even the great extent of empty spaces, the most 
formidable barrier (o plantation expansion in 
the tropics, now appeirs to be turning into an 
invitation as mechamzat/on of hand pnace- 
dures continues ond labor switches from tenant 
to seasonal wage-labor status But, as ahead) 
noted, capital sources for these vanous im 
provements are less plentiful than in cooler 
latitudes, although surplus capital seeking new 
investment areas should continue to increase ” 
Perhaps, then, one may expect future planta- 
tion groivth to be especially vigorous in the 
subtropics, since it is here tiiaf (he best com- 
promise between length of growuig season and 
avadabdity of capital is achieved (U.5A, 
Australia, South Afnca, and similarly situated 
countnes) Certainly, one can no longer view 
the plantation as an institution tliat is inher- 
ently unsuited to cxtratropical areas without 
Ignoring the present industrialization of the 
plantation and unduly restricting the planta 
tion definition “ 

Waihrf The Clanatle Theory of the PjanUHon A 
Critiqwe,” The Geogmphtcal Review, Vol 32 (1042), 
pp 307-10 

^Oa a ma)<7r inituicc of the rate of capita) in the 
fpread of the pLuiubon, see W Ceihngs dtoissloa 
xrf the rogar c*jic plaalaUon in Du: Plontage (Wwr 
burg Siahelichcn Univemtiuhuchliandlung, 1954), 
pp. S-13 

"The negative coneJasions of some piimlaSon 
SchcdilTS on the Rpansurn capnbilities of pUntatlons 
haw. « jtrange nng today in view of (he recent Iccli- 
noibgl'cai acA'ances uhI (fiei'r effect on (he pfanfaObn 
econom) Walbel maintained in 1941 that industrial 
Uotion was "unniiird by lu veiy nature to the ngri 
cultuta of llie temperate xoncs ” Sec The Tropical 
Fluitatioa System,” ScientifieJIfcmifi/y Vol 52(1941], 
p ISB E. O Buchanan apparently t itJc foresaw, in 
1038 the potentials of mechan^tlon and of allema- 
lives in labor contractiug when he nuerted that be- 
cause labor peclcs could he more easily eluoinated 
hi &e tropics throu^ year round planting "It would 
rocm that plantation a^cultiire in the future is likely 
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G^o^vlng land and labor costs ha\ e not only 
strongly influenced through technological 
countermeasures the plantation distnbubOD 
pattern they have also played a large part m 
the Increasing efforts of the plantabon toward 
greater market flexibihty Squeezed between 
nsing competition and increasing land and 
labor charges the planter has begun to divers 
ify his produebon on an ever widening scale 
Some of the neiv crop addibons arc sold di 
rectly as is done vvith peanuts on Afncan col 
ton farms others are capitalized indirectly as 
is done on the plantabons m tl e South where 
legumes are fed to cattle Many of these add! 
bons have been introduced via rotabon sys 
terns or as pennanent cover crops thus reduc 
ing soil deplebon as svell Subsistence crops 
are also being raised in larger amounts and 
where posshle incorporated into rotation 
schemes Although these crops are not im 
mediate addibons to the plantabon income 
they provide ultimate ben^ts in the form of 
a more sabsfied and effiaent labor supply 
Another improvement of labor efficiency rf 
fected through crop di\ ersiftcaboo has been a 
more even distnhubon of the work penod 
Mecliamzabon surpnsingly enough Im also 
favored to a point, a diversity in crops Al 
though one of the most patent forces favoring 
one>crop culbvabon, mecharuzabon also makes 
available more area and culbvabng time not 
all of which necessanly has to be given to one 
and the same crop How much more rapidly 
machinery costs can be amortized by the addi 
bon of new crops will naturally depend on 
the degree of speaalizabon demanded of the 
madiine 

Not all motivabons for diversificahon have 
stemmed directlyfrom concern over ibepnce- 
cost squeeze of course Some of the govern 
ments heavily dependent on the plantabon 
economy have begun to insist on more produc 
bon variety Diseases which thrive and spread 
quickly over eitenave and uninterrupted areas 
have been another spur Unusually good mar 
ket prices for one or more addibonal crops 
have also been at tunes the ovemding stumi 
lant for diversificabon Droughts destiucbve 

to be more and more dosely associated with the 
E<iuatonal Belt" See A Note on labour Require- 
ments in Pbntation AgncuJcore " CeograpAv toL 23 
(1938) p IM. 


Storms and other v'aganes of the physical en 
vironment have been still other catalysts 

An almost bewildering vancty of crop com 
binations now charactcnzcs many a plantabon 
cropping system Such traditional plantabon 
crops as rubber and bananas have begun to 
be paired in Haib Cocoa however l«s be 
come the companion of rubber in Ceylon and 
bananas arc being combined with both cacao 
«ind oil palms by the United Fruit Company 
in Central Amenca Citrus fruit sugar cane, 
and nee are raised by the same operator on 
some of tlie new plantabon lands m South 
Africa whereas on the other tracts atrus fruit 
and bananas have been planted together Mul 
berry trees fruit trees and vines are frequent 
partners on the cotton plantabons in the 
U-S S R Rubber tea and coconut tea combi 
nations are now common m Ceylon Potatoes 
and tomatoes now supplement bananas on 
plantabons in the Canaries Sugar cane citrus 
fruit and cattle are addibonal bulwarks for 
the large vegetable grower loFlonda Cotton 
sugar cane and coffee are raised by the same 
pr^ucer in West Africa Even more inclusive 
1 $ the combmabon of coffee cacao oil palm 
and coco palm of Sao Tomi plantabons But 
it is the subtropical plantabon m the United 
States that most spectacularly exemplifies the 
lengths to which plantations can capitalize on 
a situahon in which markets are abundant and 
cap tal and technology easily available The 
Southern plantabon now concentrates on 
groups of specialbes with such new comhina 
bons as cattle-cotton pecans-dairy products 
and nce-soybeans One 38 000-acre plants 
bon draws its income from sales of cotton 
com, nee, soybeans spinach wheat cattle and 
pulpwood Millets sorgho alfalfa and oats 
are raised for the hvestodc. * The typical Im 
pcTul Valley plantabon in California produces 
for sale cotton sugar beets alfalfa flax barley 
and a wide vanety of vegetables 

This growing vanety of crops has been 
complemented by the steadily ejqjanding mar 
ket? of the plantabon Mu<^ of this market 

wpnuity op cH 195o foatoote 18 pp 46S-e3 

** M Pronty Jr “Deltapme feld Laboratory for 
the Nw^lantabon Occupance Type," festtchrift 
Gafence P /oner M Prunty Jr (Ed.) (Evanston. 
in. Northwestern University Studies in Geograliy 
»fo 8 Northwestern University Department of Ceog 
lai^ lOfi’) pp 151 72 r^erence on p. 163 
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extension has gone unnoticed because of its 
recency or because attenhon has been at 
tracted more by the increasing competition of 
small farm producers than by the contunung 
growth of Die plantation economy A more 
deliberate myopia however has 1 indered rec 
ognition of a particularly impressive dmelop 
ment in the plantation market situation the 
growth of the home market for plantation 
products This has been the vimv that the 
plantation economy is primarily dependent on 
markets that are distant and are commonly in 
toreign countries Many plantations m former 
colonies have now begun to cultivate the do- 
mestic market In an attempt to meet the grow 
ing competition of other plantation areas and 
to gain favor with the ne« go\ emments Some 
have even shifted <»mpletely to suf^Iying 
home demands as liave several Indonesian 
{dantations Numerous plantations havealways 
been mostly dependent on home demands of 
course and (here too growth has been un 
pressive. One thinks of su^ enterprises as 
the sugar plantations in Austral a or Argentina 
t}>e fruit cotton and sugar plantations m the 
Soviet Union or the Republic of South Africa 
or the large fruit sugar aad vegetable planta 
tions in United States Nor are distance 
and regional competition the ti'o problems 
implied in the foreign market qualification of 
the plantation neccssanly absent from a plan 
tahon economy onented mostly to home con 
sumption Thus although frmt and vegetable 
plantations in California on the Culf Oaast 
and In Florida liave greatly increased thdr 
shipments to the Northeast within the last 
th rty or forty years and particulajly since the 
last world war they have had to do so through 
a program carefully designed to imnlmiiv the 
difficulties of thousands of miles of transporta 
lion and of heavy competition from a mafor 
fruit and vegetable industry in the roaikel 
area *" In fact some of tl e plantation farms In 
the Northeast have significantly extended tlwir 
market area wclT fieyoncf tfleir own regions 

“•On the Te^erse problem of the Vortheaitem fant 
ami vegelable farms that of Biljustlng to bxnaftd 
production from areas with more favoriWe cUmatc* 
see Ihe detalied treatment by Rf B ehl. Oer 
Cemllw-, und Gortenbou 1 n Nordotlen der \ ereinSti 
tm Slaaun con Anumka unter <iet Konfairrcni lufc 
Iropue^ LavSeneOe (Kiel Forschungiberichle des 
lasUtuts fiir WrJhrtrtichaft an der Un vcrsitil Qel 
Klcter Stud cn Vol 43 lOM) 235 pp 


One of the more impressive examples is that 
of the 190(X) acre Seabrook Farms Company 
in New Jersey Although its clilef market has 
always been New England and the Middle 
Atlantic states its sales area has now been 
extaided as far west as Texas Oklahoma and 
Missouri and south to Flonda ^ Soviet plan 
tabons are even more dependent than Amen 
can plantations on distant markets wilhm the 
home temtoiy although associated marketing 
problems have become smee the Revolution 
more a problem of (he planner than of tlie en 
tfepreneur One can go back as early as the 
reign of the Tsanna Elizabeth to find fruit 
hong shipped from the Black Sea and Lower 
Volga areas to Moscow and St Petersburg by 
special services of fast telegas 

rotmovL <un) social biases 

To speak of certain kinds of Soviet collectiv e 
farms as plantations goes against anoUier time- 
Iionored conviction about what the plantation 
should fthvays be Thu is the view of the 
plantation as pntnanly an impenalisticweapon 
designed for ruthlessly exploiting Uie natural 
resources and population of one country for 
the benefit of another The plantation thus is 
seen more as a particular pcOibeal and social 
rather than economic, institution despite the 
fact that the primary purpose of the planta 
bon has always been economic but not always 
necessarily and purposely impenalisUc Also 
Ignored in this cnmparabve de-empliasis of 
the economic motive ere the universality of 

** Anonymciui "Tills is Seobfook Tarms " CkIc*' 
rm.fr> Fcodr Voi J9 (J958) p 190 

** Because domestic mukeU ate protected to iome 
degree by govenaoenn P Get>rge would sWpJy 
diffcienHato ihote speculative fanning operahOM 
largely dependcDt on domestic demand from those 
spe^ative types dependctit mostly on foreign de- 
mand. Prfrts d« CiogTophle turaU (Parts Presses 
universitaiies do France 1963} p 262 But protec 
Uonistn as already implied need not stifle intensive 
Intraiegional competition it may even promote It, 
although such sbniulation may sometunes be of doubt 
/ I benefit (0 (be overall nai anal economy (e e 
soutbeasten vs southwestern cotton areas in the 
Vested States) FVrthemiore profecHontjm la the 
form of cartels and international conferences of pro- 
ducer nations has become oa Sneieaxtogly Important 
adjunct of those siieculative operations beavily de- 
pendent on foteign maAets 

“G. Jomf, Tnir Serfet Union {2d e<L rev irans- 
bted and revised by El. D Laborde New Yo V John 
3bT!ey & Sons Inc.. 1900) p 147 
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technology and the desire for economic ad 
\-ancement, both of whidi are now promoting 
the increasing adoption of the highly rational 
ized methods of the plantation ^ peoples of 
%videlj divergmg pohbcal and social onenta 
tions And «ith *lns spread of the plantahon 
has come a decided amehorahon of those con 
dibons that have encouraged many to linl. in 
dissolubly the plantahon system to social 
degradahon but to ignore its potenhals for 
economic, and therefore soaal, betterment. 

No better example of the pnmacy of eco- 
nomic mohves is the way large farm size, an 
mdispensable quahficabon of the plantahon. 
has been faixired in one degree or another by 
go%emments of widely contrastmg polibc^ 
philosophies In conntnes where free econo- 
mies hold swav, properties have been expand 
mg at a pbenomenal rate Forces contributing 
to growdi of property size, such as rural exo- 
dus and compehbon beh^een small and large 
farmer are given full pU) An unpressive 
variant of this last development fanner com 
pehbon has been the consolidabon of older, 
individually owned plantahons into larger 
units opoated by coeporabons Several sugar 
cane plantations m Brazil and Peru, for etaro 
pie, hav’e moeased their average size to any 
where from 50 000 to 70 000 acres.** Leasing 
has also been extensv ely resorted to in some 
areas some California cotton plantahon opera 
tors have expanded their holdings by as much 
as ei^t or nine tunes through this method 
Fiat has replaced mdividual econmme dea 
sionsm the state-controlled economies but the 
end result m terms of large farms has been no 
less impressive, parhcularly m the Soviet Un- 
ion and China Hie cotton s(K}Jiaz that t>pc 
of Soviet state farm that most dosely ap- 
proaches the free-economy plantahon in ex 
tensiveness of opeiahons and complexity of 
crop piocessmg, now averages approxunatdy 
32,000 acres m size** The cotton JcoiWios, 

"T L. Sn»tb. Brasff Tnrple end ItunMemt 
(Baton Rouge la nniana State University iv^ «, 
1346) p- 523 T R. Ford, Jlfon and Lend In Ffrv 
(Gamesville Fla. Univenity o( Florida IVess 1955), 
p. S'* Ford gives one extreme example of plxstabon 
enttsoLdatun by notiDg that tbe bsldmgf of tlie &d- 
presa Agncola Cbicama. Ltd., owned by the fnm of 
CSdemester and Company cooipeued more 
>uty former holdings. 

L S Kovshmov “The Experience of Large-Scale 
Collective and Slate Fanas of the U.S.S R," Frwraf 
bigi of the llfh Inlemattonel Cor^erenee of Agneuf- 


smallex m size but more numerous, maj some- 
time be as large as 25,000 acres or more.** 
CoDSohdahon of small® properhe has also 
been a promment part of cotton JuyWtoz his 
tory Lihe all oth® kolkhozes cotton kolkhozes 
have been reduced m numb® but coasid® 
ably mCTcased in size by the govemm«it smee 
the 1930^5 ChiOKe farms hav e gone through 
two consohdahon periods The first mvolved 
a reorganizabon based on the kolkhoz s)’stem, 
the second, m 1958, featured a regrouping mto 
25000 “commuQ® "** 

Large farm size would seem to have httle 
future m countn® with strongly sociahshc 
economi®, and where ma]or programs have 
been started in ord® to increase the numb® 
of small landholders let an mcreasing prac 
hce (or man> of lh«e govonments is to mam- 
lam adminishahve control of the erpropruiled 
propert>, while allowing operabons to con- 
hnue m much the same way as before or dnid 
log the land among tenants. The product coo- 
hou® to be sold on the open marbet. The 
majonty of the vast estate m Sumatra have 
be^ httle disturbed by the IcdooMian Gov 
ernseot, although 101 out of 217 had been 
nabODalized by 1959** The Gecira cotton 
plantahons m the Sudan are well publicized 
examples of the tenancy, or “partawship,* ap- 
proach. Sdiultze not® one of these plantahons 
as iDcIudiDg alnjost 93000 acres** Kae are 

turof Eotnymijtj 19-30 August 1961 (Lendon Ox 
ford Umviraty Puss. ISe’) p 313. Cotton xoclfciw* 
«od ioUhozea on new cotton Und in tlie Uibei 
publn: svEiage between 6000 and 10000 acres in 
size according to E. M Ojalilov m "Agncnltiire in 
EcoiMiniic Pe-vetop m e nt Coimtry Experiences (Uzbek 
SLS R.) " Proeetdoigr of the llth Intematbnd Con~ 
ffTcneeof AgncsdturaiEco'ennias 19-30 Assgust 1961 
(Loodon Oxford Umveznty Press, 1962), pp. 233- 
40 

R. Sen, Qiange in Diffeiffit En- 

*awuitx&s 1 Asia) * P roc e cdmgx of die Sdi 1 «is»ri6- 
tional Co nf e r ence of Agnculfurol Economfrti IS-26 
August 1955 (Losdoo OxfindUczvetsilyFress, 1956), 
p SL 

“ B Eayser L iconomie de ptasOotson et let prab- 
Untet da d c c c fapp c nient Part II erf Eeonomlet et So- 
esitit runlet dans let Rigtons troptealst (Pans 
Coitie de DocomentatKHi nn imiita ire, 1963), p. 133. 

•• V\ A. \V idungtOT, "Changes and Trends in Pat 
tens of North Sumatias Estate Agncolhire 1935- 
1359." TWicAnft coot EeonomteAe en SoebU 
CeCgrofie. VoLSa (1964), p. 12. 

**J H. Sdmlbe,!^ OttSudat (Bedm Ahhand- 
lun^n des 1 Gwgraphiscticn InAtnts der Frem 
Uxaveratat Berlin. VoL 7. 1963). p. 117 
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restrichons on lai^e prh ate properties by laud- 
reform programs alwaj's necessarily extreme 
In Mexico, for example, owners of “henequen 
haciendas '' m Yucatan are still allowed a maxi- 
mum 1,000 acres apiece’* and a groiving num- 
ber of families m the northwest have been able 
to increase their propertws to as much as 
3,000 acres Even larger holdings ha>e been 
amassed in the Phihppines, despite an early 
American land policy reslnctmg an owner to 
2500 acres bemg still m force** Itaban land- 
reform laws exempt farms as large as 750 acres 
from expropriation and partitioning if manage- 
ment IS efficient and a sizable labor force is 
employed '* 

The inner spatial patterns of the plantation 
also reflect the superiority of economic to po- 
litical or social motivation Plantation opera 
tors the world over hai e paid Increasing attm 
tion to the need for spatial subumls as 
management problems multiply svtth the In 
creasing amount and complexity of plantation 
operations The details of this siibibvisionuig 
vary considerably from place to place, but few 
of Uiese variations correlate with region'll dif- 
ferences in political or social philosophies 
Some plantations have accomplished this sub- 
division in the process of expansion The 
amalg-itnated plantations then become mans- 

“RE ChanJon, 'Hanenii uul Eiuto in Xucalan 

The Example of Santa Ana Cuci,” Xnnati, Asnda- 
lionet American Geographen.Vol 53(1003) p 178 

” Lar^e /ainiiin )iare been able to amass sizable 
amounts of land since each member of a famBy upon 
leaching malonty Is entitled to as much as ^0 acres 
Adjacent efido lands are also often and iSeganr. 
rented. 'Hie composite is tbro operated as one unit. 
SeeC L. Dozier “Wesdeos Transformed Northwest” 
The Cfognipiileof fteefen \ol 50 (1S63) p 562 
n Dumont gives a critical account of these develop- 
menb in Terrea VA-onfci (l^uls Llbrafito Fldn. 1961) 

pp. 101-01 

•" The fame process of land aojolsilmn as Jn MesKw 
(footnote 37) has taken place, each indlvidita} of the 
family eUImlng the masunum 2 500 acres Perwmal 
communication from J E Spencer See also Chap 

Af .Wr iuenE J! jrnd io J’bilbtntea 

(Berkeley and Los Angeles Universily cf CnlifoenU 
Press. 1954), pp 190-203 

”C Kish ’Italy.” Poeur \o1 3 (May 1933), p 
2. Only four per cent of the Fo Delta bnd refonn 
area whiA inelodcs the greatesl concentratiDn li 
fulys *jn<lustrlalized’ plantations, had been eipto^ 
prtaled by July of 1952. corapared with twenty to 
ninty per cent for other areas noted by R E Dichfai- 
son, ’Land Reform la Southern fuiy” Economfc 
CeofiTojthtf, Vok 30 (1054), p 163. 


genal unils “Group TcoUJiazcs’ in the Soviet 
cotton areas, "estate groups" in the Indian and 
C^Ionese tea arc-as, t«wM plantations in tlie 
Brazilian sugar cane areas, and the 'factory 
unit systems" of the Louisiana sugiu cane 
plantations are more prominent examples of 
this method of compartmentalization Still 
otii^ plantations form their managerial units 
by Simply subdividing their onginal areas In 
CTeasing vanety in crops and maddnery may 
eventually encourage a reorganization of an 
earlier structural network, with units becom 
mg smaller and more numerous, as detailed by 
Pruoty in his description of tlie Deltapine 
“plantation units' m Mississippi** The rela 
live importance of the managenal units withm 
a plantation also vanes Some plantation oper 
alors concentrate most of the capital equip 
ment and administrative and processing actiM 
tics on one or at least a minority of the umts 
the remaining units then assume “crop-feeder" 
roles The Louisiana cane plantations and the 
Indian sod Ceylonese tea plantations offer just 
n few of the examples of this procedure. On 
some plantations, however, managerial units 
are given equal responsibilities, wim each unit 
speoaliziog m production of a certain product 
TTiese tinib have become completely self suf 
fioent communities on some o! the larger 
Brasiian plantations ** Between these two ex- 
tremes of responsibility assignments to the 
managerial units come such pEantatfons as the 
group koUdmes and the neoplantation of the 
CottOTi Belt Sizes of managerial units also 
differ considerably from plantation to planta- 
tion, but again owing largely to economic con- 
siderations Labor demands of a crop are a 
piuiury considerat/on Thus a tobacco farmer 
in Smrthem Rhodesia usually limits the amount 
of acreage under one supervisor to 200.** but a 
cotton planter on a Southern neoplantation, 
es'en with many additional crops, often can set 
his acreage mmimum at 1,000 or more** 

**Pninty op cU^ 1962, footnote 25 pp 168-70 

wConunenU by It W. Hulchlnion on iha irUcte 
by E T Tbompson, Tbe Plantation as a Social Sys 
tan,” rlantailon Syrt cm* of the Neui World ( Wadi 
kiKton DC Social Science Afonoffrarbr MU, Pan 
American Udiqii, 1W9), pp 26-41. reference on pp 
36-tl 

*’D Wblltlescy, ’Soulhera RhodcsU— An African 
Campasi,' Antml* Association of American Ccogn- 
phen \ol 46 (:S!>0),p.S<> 

** Pruoty, op dl , 1962, foninole 25 p. 169 
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Degree of inechanizabon also malces for vam 
bons in acreage mmima for manageml units. 
It is certain]) one major reason for the gap be- 
biveen the acreage-lirmt estunates of the cotton 
neoplantabon operator and the limits of 375 
to 500 acres determined by Sosict exp e rts for 
their cotton farms ** 

Trends m settlement patterns on the planta 
bon are no less stnimg esidences of the gen 
eral urge to economic rabonahzabon. That 
plantahoD operators ha\e Imig recognized the 
adsmitages of concentrating processing faali 
bes and personnel m one spot is shown by the 
tradibonal nucleated plantabon setdemenL 
Increasmg magnitode and coniplexit) of plan 
tabon operabons have put an ei-en greater 
{HCTuum cm compact settlement Some of these 
agglomerations a^^iroadi aty size as on the 
more specialized Soviet farms or many of the 
corporate plantabons. One tobacco socfJioz 
has apopulahon of o\er 27000.** On just two 
of die Fuestme plantations in Liberia, popo 
labons now total 72,000** The mdustnal as 
pect of the settlements has also become more 
prommeDt Processiog plants are larger and 
more Bumerous. Just one fremng plant on a 
s-egetahle plantabon m New Jersey co\-en 
twents three acres and is four stone high.** 
South descnbes some of the bigga: sugar plan 
tabons near Sao Paulo as ha\mg cm the same 
propezt) cme or more sugar mills, paper plants 
and dubHenes, besides those facahbes for 
processmg food for the plantation populabon, 
such as macaroni plants and slaaghterhooses ** 
Shops for repairmg, or e%en manufactutm^ 
processmg xnadunery and farming equipment 
have multiplied and added to the mdustnal 
complex. Sheds and fmced j'ards bouse trac- 
tors and other farmmg machmeiy Tractors, 
understandably have become Ley machmeiy 
as field mechanizabon has pr ogres s ed. They 
and their allied farm equip m ent and bousmg 
facalibes, as well as repair shops, haiT become 
a pole of activity second only to die pr ocess in g 
center LMiere processing is done on another 
of the plantabon subomts or elsewhere, the 

** DjalilOT op fortnote 31 pp. 243— (3. 

**R. r Viii M ' m i, Sodhoz. KoSJtoz, oti le PrahUmai- 
tTueeomnufiuTTie (Paris E ditaops dn Senil, 19&I) p. 
143. 

w CX iTnntf ~Gminnl na librm," fur 

WifUchofUgeograpta^ \a.6(1962) p £2o 

** Anoeiyiiioax. op footnote 27 p. 181. 

** Smith, op pit., footnote 30. p. 62. 


“tractor stabon* becomes the acbvity focus. 
{^imt>*'s term for this concentrabon. dthou^ 
aj^lied to the mechanized Southern planta 
bon ** also recalls the more spectacular exam- 
ples of Soviet “ma chin e bactOT stabons.*** 

The move toward even greater settlement 
concentrabon on plantabons has its regtocal 
vanabons Where governments are attempt 
mg to settle tenants on the land of fmmer 
pnvatH> owned plantabons, as m Sudan, dis- 
persed settlemoit becomes important, althou^ 
processmg centers are also commonly ex 
panded and even new ones created. Small 
agglomerate d settlements may be established 
as headquarters areas for the vanous mana 
genal subunits of a plantabon, their fmKhan 
bemg secondary only to the headquarters area 
of the overall plantabon. Many plantabons m 
Brazil are just beginning to shift mto the tmna 
type of operation, the smaller size of their 
settlements and the general of ma^ime 
shops, equipmait sheds and yards dear!} 
reflectmg the older ■fa-enda plajitabon forzo- 
No sudi lag IS to be found in the Soviet Unioa, 
where headquarters settlements are the case 
for aO large farms, plantabon or othnwise, 
and where an amhibous program for establish 
mg egrvctUa continues to be pushed. These 
agricultural abes wonld hec^e the func* 
bonal cHjters of the more recently formed 
group koUAoza 

M orldwide changes m the management and 
labor stiuctiiie of plantabons ar^ no ilian 
changes m their spabal structure, convincing 
answos to those who would view the planta 
bon more as a pohbcal and social nisbtnbon 
than as an e conomic one. The shift of owner 
ship cmtToI from the individual owner to a 
larger and more impersanal body, tbe nse of 
th© manager as ^ la a p al plantation admmis 
bator die mdustnalization of the w oile r s, and 
the blorang of ethmc Imes between all three 
of thoe groups, all these are changes that can 
be found to one extent or another m all coun- 
tries vdiere a plantabon economy u pracbced. 

*• IVnnty op at^ l9oj, footeote 18 pp. 4SS-S8. 

* New bemg dbbaDdfd m faiw of — 
ciy cnuplexes on tbe JboILhosef Dntoont gma several 
ezceDeot Bntband des criptJ cm of massPnile ti 
ibese coag^ataT on some of the Isiper 

Soviet grape sod cotton firms (op 19&1. footnote 

4o) No lea impiessrve sie tbe "eqiE^Qneiii yards 
CD Qk larger CaLfasxa 4 «' S t i '»i firms, Cregor op rat., 
footnote 9 p, IL 
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More and greater admimstrative protlans 
and lucres-fed der7UBd5 on capita) resources 
are mating the position of the individual pbn 
tation owner always more precarious Many 
plantation famiLes in Latin America have 
sought the needed capital, managers, and tecdi 
niclans by incorporating themselves ond tlien 
soliciting outside rovestment But this tactic 
is proving inadequate compared with the ef 
fiaency gamed by tlie acquisition of mdividu 
ally owned plantations by corporations C^pl 
tal resources for the corporate enterprise may 
come partly from local sources, but tlie larger 
enterprises depend on foreign capital Gw 
emments have also taVen over both pnvately 
and corporately owned plantations to be sure, 
but economic motives bave been paramount In 
the efforts of many of these governments to 
nnintain, and often expand tlie former plan 
tation economies, as we have seen Actually, 
governments of all political bent are becooi 
mg through publicly supported agricultural 
and business schools, the principal sources of 
a growing class of experts capable of maoig 
Ing or advising the management of, large 
farming operations Nor has government en 
listment of sudi personnel senously altered 
that distinct division of functions between 
managers and labor which Is such an itnpor 
iant (Titenon of the plantaton Managers are 
often installed directly by the state, or, If 
elected by the worhers, arc frcrjucntly, in fact, 
appointed This last procedure is typical of the 
installation procctiure for the loltiior cliair- 
man*‘ 

Increasing managerial administration Im 
plies an accompanying Industrialization of 
labor Only tliroiigli closet supervision anil 
greater speclaliwlion of tlie worker can tlie 
manager hope ulfim-ifely to tacrense produc 
tivity, reduce inefficiency, and thereby jusbfy 
Ills role Wages have been a prime tool in 
this production and efficiency drive, they can 
bo used far more cosily as a productimi incen 
live tlian land or produce Wages also hdp to 
satis^ better tlie Increasing demands of plan 
tation lalwr for consumer products, partfeu- 
tirly tliose produced off the plantation The 
decline of railed land or crop shares as pro- 
duction incentives in favor of a basic wage 

** K. Viclitieit Saefrt U«i» end i/l» tVerU ffni* 
Iil«l bj- »f lUwenloam New Fnsiesfck A 

rraeeet JOOl) pp- 8I-A2 


can be observed m practically all major plan 
tation areas fn tlie South, (he wage system 
is aowding out the tradibonal share arrange- 
ments, in the Amencan Soutlmest, its nse has 
been coinodeut wfh the beginnings of large 
scale agneulture; m Latin America, it has 
made less progress against the exteaisive liaci 
etula and fazenda systems of tenancy, but the 
nte of advance is increasing in Africa, Asia, 
and Australia, wage sj'stems liave long been 
standard, m the Soviet Union kolkhoz workers 
have received a basic wage since 195S 

Job specialization, primarily in handling of 
ma^mery, has been another mark of labor 
Industnalizahon on tlie plantation Tlie most 
thorough and extensive examples of tliis spe- 
dalizabon arc on plantabons of the United 
States and Iho Soviet Union wIictb technical 
progress is rapid and agricultural labor is be- 
coming increasingly dear The modem South 
cm cotton plantation has a detailed hierarchy 
of machine operators, beginning with a few 
specialists, notably mechanics, at the top, fol 
lowed by operators of cotton pickers or self 
propelled combines then tractor drivers and 
finally, at the Ixittom of die scale, those using 
put liaod tools Vimost cfftcienc) In the use 
of madilnes and Implemenb is also the pri- 
mary reason for the Soviet practice of dividiiig 
workers into ’'brigades’' and "squads" Th« 
simOailty in labm rationalization between 
state-controlled and cnpitahsbc plantabons is 
not coincidental Wlicreas die drive toward 
agncultural development on an industrial 
scale has advanced, at licst, under only indi 
rcct encouragement of governments in capital 
Istic cminlrics the Soviet Government lias 
done all it can, directly and Snduwrily, to pro 
mote the movement Marxian doctrine calls 
/or the disappearance of di/fitences between 
the worker and die peasant, tliis to be effected 
b> the Tnachlne •* Even prerevolutionary cnl 
torsi legacies liavesupjXKted the Leninist pro- 
gram for farm labor Industrialization, notably 
the collectivist organizaUon of the mir 

“ Frailty, en rit.,1062 footnote 23 rP IW-M 

•* D Fsuelwr Le Vie ruroir tve rer un 
(Toulouie lutlhit dc CfegTsphir 19fl2) p 3tM 
I! llstnhoier provUrd Jn Jnlrr»tlQS osplansfion c( 
th« rimllartty of Soviet ■»! npltslbtfe motiv-n for 
deirlopliiz an (nJuitriiitlred afil^lure bax-d on di\)- 
tfaM irf labor to the idtloMl* decree, la Typen 
asrarfjcbrr I^lmcionnrn." S/udlun C-errm/e VoL 8 
<1938), pp 473-60 
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If polibcal and social differences seem not 
to have hindered att«npts to transform the 
pkntabon uorl-er into a technician, the trans 
fonnabon itself has had important effects oo 
the pohhcal and soaal attitudes of the workers 
Undouhtedlj, mechamzabon of labor has re- 
duced the rural proletariat and enhanced the 
preshge of the new plantabon worker, although 
it has also created a social hierar^y of its 
own, as already implied for the Southern cot 
ton plantation In fact, where tenants are in 
1 otved, the shift from hand to machine cutbva 
bon can reduce the status of tenants to that of 
laborers, as ohser\ed on those Southern plan 
tabons where tractor dnvers now do a ina]or 
proporbon of the work formerly done by crop- 
pers ivilh mules®* Grmimg pohbcal aware- 
ness, and its concomitant, uniomzabon, have 
been addibonal consequences of the impact 
of mdiistnahzabon on plantabon labor De- 
mands for umoiuzabcn have matdied the 
rise of the corporate plantabon In Labn 
America, they have become the psychological 
substitute for claims on the paternalism of the 
old Jioaenda or fazenda planter Umonism on 
plantations is much less developed m Afnca, 
but it IS strongly entrenched in many parts of 
southeastern Asia (e g., Indonesia and Malay 
sia) Plantation unionism in the United States 
15 just now beginnmg to become an important 
movement on the mainland, but it has become 
so important in Haw-ait that onioos are already 
begmnmg share plantation control with com 
pames This has occurred where plantation 
workers cannot afford the capital for mill ma 
chmery®' Unions on Sonet plantabons are 
naturally qiute another story, although their 
existence is enough mdication of how impor 
tant the government considers them as outlets 
for, and barometers of, labor feelings 

Another powerful influence of plantabon 
industnalizaboa on worker attitudes has been 
the stimulation of desires for urban amenities 
Part of this influence has been throu^ the 
intensified dealings of the plantation with 
the outside areas, with contacts between 

**A. L Bwtrand tod F L Corty, Fun2 Lend 
Tertute in Oie VnUid Sutiet (Baton Roage Lomnana 
Stale tiniveraty Press, 1962), p. 22^ 

“ E. T Thompson. “The Plantation Cyde and 
Problems of T>-pok)gy " Cer&bean Sludia A Sym- 
positim, V Bnbm (Ed.) (Seattle Umversily’ of 
Washington Pres, 19^), pp 29-33, T^fpr^ rv.^ on p 


its workers and those of the obes then also be- 
coming more intimate. Where abes are dose 
enou^ workers may choose to live there and 
commute to the pl^tation, an arrangement 
particularly suited to the part bme bborer 
who prefers not to migrate during the pbnta 
bon sbek season hut is therefore dependent on 
aotyjob Day haul plantabon bbor is already 
well established m such diverse plantabon 
areas as Cblifomia, Mississippi, Brazil, and the 
Sudan It is also important on the Sovaet koH. 
hoz, although for different reasons ** A more 
direct influfsce of plantabon industrialization 
on worker preferences for urban amenibes has 
been the efforts of umons, governments, and 
plantabons to ensure better Imng and working 
condibous m the plantation cninmumt) 
Better homes, more schools and hospitals, 
newer and bigger stores, theatres, and clubs 
now giv e some plantation settlements many of 
the aspects of a modem city Soviet authon- 
Ues also have made major efforts to provide 
urban amenities to all its koUJioz workers, fai* 
more than they w ere accustomed to in the mfr 
A great gap stil easts between the conditions 
of workers on the various plantations, as be- 
tween American workers on the one side and 
Peruvian workm on the other, hut it is also a 
gap that is narrowing As plantations conbsne 
to mdustnaLze, the old view of synonymity 
of bhor exploitation and plantabon economy 
'viH have to be mcreasmglv qualified. 

Still another traditional view of the pbnta 
bon that is coming more into question is that 
foreign whites control the supervisonal and 
most other high level positions and give a 
Qcmwhite mdigenous popubbon what is left 
Increased capital accumubtion by local en 
trepreneuES and nationalization of plantations 
have helped expand the number of nonwhite 
plantation owners Indians m India, creoles 
eod mestizos m tiopicaf America, aad Ce) ha 
€50 in Ceylon are a few examples of this up- 
surge. C^Ionese already controlled the ma 

•* The supeiposibon of loUthoz finning oo tl»e old 
mlr villige pattern, established when famung was 
largely extensive cereal cnlbvatwn with fallow has 
tnuh hauling of farca workers to ami from the 
fields a well-estabhshed prarbee Qumnatjon of much 
of ili« bansportibon by reducing the uu mher of vJ* 
lages has been one of die mam goals of the egr«tZZe 
program. Dormitones have also been constructed m 
some areas to himse temporarilT those woileit bvicg 
farthest Inna the fiflSs. 
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jonty of the plantahons on the island by 1^2. 
although the proportion was lower for the 
larger plantations than for the smaller ones 
Owners comprised both companies and 
wealthy individuals Even where ethnic dif 
ferences between owner and operator person 
nel do occur there need not necessarily be a 
cappuig layer of foreign white nationals as 
illustrated by the growing number of planta 
tion owners of Chinese and Japanese descent 
in Southeast Asia However even where the 
cleavage in occupational responsibihhes is 
both ethnic and nationalistic, the divide is 
lowoing Plantation companies in particular 
are mal^g serious efforts to assign indige- 
nous groups to more advanced jobs Examples 
abound of Abicans hemg assigned to as many 
mechanizable operations as possible The 
United Fruit Company long held by many to 
he the prototype of plantation imperialism 
hasa pal/cy of repfaciag Amerfcaos with na6ve 
bbor wherever possible *• For many planta 
Hons sudi steps are dehberately planned tron 
slbonai stages (o posltiaas of fuU rnaaagement 
responsibility There are also many large and 
exuding plantation areas In which foreign 
control and exploitation has not been a factor 
for a long time, even though ownership has 
been white.** Southern and eastern United 
States notlhem France and Soviet Middle 
Asia are good examples Labor on many of 
these plantations is abo white although not 
always necessarily of (he same ethnic grot>P* 
as those of the owners The progress of th^ 
\vcirkers to positions of responslbil ty has be«i 
notable although uneven areally 
Pohbcal and social Improvements such as 
these shll have not erased all the resentment 
of former colonial areas over past exploitation 
by plantations, of counc But the growing 
awareness of the economic advantages mber 

•’B H Psnnfr '■PeaanliodPUnlalionloCeyfen.'' 
r<tci/ie V(Bu>pc>fot Vol. 4 (^loicli, 1903) p 9 
*• C T iJinble, Troplcel A/rlco 2 vota ( New York 
Tbe Tweolietli Century Futui, 1960) \oI I p 575 
**J P AnedU "Binanm A TropIeiO rUnUHon 
on the Pecifle Lowbndr of Certs lUce." Focur on 
Geographic Actk-ltv B S Thoman end D J PattoD 
(Eds) (New York MeCraw Hill Book Compear 
1964) Chap e pp, 30-36, reference on p 33 
•* Indudinj Ixw tejional eiploitalton w#Wo • 
eouDtiy u In pmevoludonary Rusrta where Ihe ten 
tral govertimenl conducted • mof* or lets espJolHve 
progrem with regud to the cotton lands and otb^ 
areas more dlrtint from the population core In Europe 


ent to the plantation organizabon and the des 
perate need for capit^ nevertheless have 
encouraged an increosmg number of govern 
ments to take various measures fostoing plan 
tatltm growth The establishment of govern 
meot plantations on a tenancy or partnership 
system has probably been the most significant 
of these acbons Other examples besides the 
Sudanese Gezira cotton plantahons and those 
sugar plantations operated by the Indonesian 
Govemnient are the cooperative cacao farms 
ID Nigena the factory units speoabzing ia 
lea in Kenya Uganda, and Tangan>ika (he 
government corporabons produang abacd 
and coconut fn the PJulipp nes and the state 
sugar rubber and tea plantations in Ceylon 
Foreign mvestment in plantation expansion 
also has been encouraged N/gerii has er 
empted approved rubber plantahons from 
governmental acbon designed to help peasant 
fomuas*' Ceylon m IfiSS foriade the /ragmen 
tation by sale of estates of over 1(X) acres fn 
size,** and in 1961 promised not to natiooahze 
them for at least ten years •* In tome cases 
govenunenls have offered to sign partnership 
agreements with private fums as in Nigeria 
where several rubber plantahons of 20000 
acres each have been set up under thb ar 
rangemenl** Many governments liavc ob- 
seiaw bow plantat ons and their supporting 
and Consuming industnes (fertilizer compa 
rues enffee plants and (he like) stimulate each 
others development and have established 
agncultural schools and research laboratories 
to strengthen this comhinabon, 

Emi the old plantation imperfahsm las 
taken a new twist To preserve their supply 
sources and mainta n their power pos tion m 
the intemabonal arena motIi«- countries arc 
now Courting their former colonies with nddi 
bonal economic a d A major part of this ef 
fort Is increased support of the plantation 
economy in many cases the only significant 
means by which the newly independent coun 
tries can obtaia badly ne^ed capital Power 
politics has abo encouraged those countries 
not considered former colonial powers to ni 1 

* ComnHTnwesJlh Econooi c CoinmIUe* op cit, 
footnote 6 p 180 

*'Coniinonwesltb Economic Cuinmfltec op ctf 
fortnote p 176. 

“ Fenner op eit foolnote 57 p 10 

** Commonweal 1> Elconomlc Cmninince op 
footsote 6 p, 
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plantabon economies to the point where we 
havesuch economic incongruities as the United 
States and the Soviet Union both leading s)!! 
thetic rubber producers guaranteeing Indo 
nesia a certain part ol its needed marLet for 
natural rubber 

IQSTORICAI. BIASES 

But such arUhcial measures are wevved Iqr 
many as onl> temporary halts to the inevitable 
decline of the plantation Increased ration 
alizabon and distribution are also from this 
point of %ie\s not so much evidences of a 
\igorously expanding plantabon form as they 
are of the plantabon giving wa> to newer eco- 
nomic forms All of this is quite understand 
able if one recalls that die plantabon had its 
first major expansion during the eighteenth 
and nineteenth centunes and that, therefore 
it was from this penod that the popular image 
of the plantabon was denved But if this as- 
pect of history encourages the formulaboo of 
a plantabon patholog) then other aspects ef 
feebvely challenge it 

Modem deviabons from the plantabon pro- 
totype of the colonial era have not been with 
out precedent, both m that penod and the sev 
eralpnor centunes dunng which the plantabon 
was developing. As early as Roman tunes 
free and white workers were being used m 
hanesbng, avp diversification was begum/ng 
to be pracbced. and plantabon outposts were 
bemg located m such estratropical areas as 
the Rhmeland and the mtenor of tbc Balkan 
Peninsula,” Dunng the v ery flowering of the 
tradibonal plantation crop rotabon was a t>T>- 
ical part of the plantabon sj’stem in BraziL** 
Plantabon operabons m New Jersey by the 
middle of the eightcendi century were fore- 
shadowing several subsequent plantabon de- 
velopments ecpansion of plantation opera 
bons in cooler labtudes crop diversity and 
emphasis on both local and distant markets*’ 

** K, Ritter “Ceschiehte d«r Laodwirtsc^taft Jet 
W elt," Part I of WirtsehaftricAre tia Landbatia \ oL 
I of i/sncQiuch (fer I^mdirtrU^iaft Fr Aeioboe J 
Hansen, and Tti, Roemer (Eds.) (Bedm Paul Parry 
192S> p. 37 

•* Diegues, Jr., "land Tenure and Esc in the 
Brazilian Plantation System." PLsntation Sysfemr of 
die Neui World (Washmgttm, DC. Sodal Sckdcc 
M^S rafiis MU Pan American Union, 1958) p 

* For the details of New Jersey {Stations doimg 


Current changes in the plantabon also have 
precedent m the historical pattern of develop- 
ment of economic forms m general This pat 
tem has not been a constant succession of sep- 
arate and disbnct forms but one of forms 
mg constantly modified as methods are refined 
and tools are improved Borrowings from other 
economic forms also have increased. It is m 
strucbve that those who would see in these 
economic changes the demise of the plantabon 
define it more as a pohbcal and social rather 
than simply an economic, msbtubon ^\llh 
this pnontj of entena. it is easy to see ho v 
Edgar Thompson the foremost of Amencan 
soaologist students of the plantation, could 
conclude that such economic entena as unioQ' 
ism and division of labor marked not an un 
prov’ementoftheplanUbon but its final stage** 
Actually increased economic rabonahzabon 
has hem encouraging a return to some of the 
most salient cultural charactensbes of the tra 
dibonal plantabon Expanded mechanizaboa 
oa the necrplantabom of Southern UnitedStates 
has been at least partly responsible for a grow 
ing reversion to antebellum days by encourag 
iog the foimabon of community villages re- 
duebon of tenants and msbtubon of more 
direct owner control** Somewhat the same 
thmg has been happening m Braad, where the 

CQ)<»ual tunes see C. R. ttoodwvds Plotigha end 
Fohftei* (New finnswid, NJ RnfBei* Unnatify 
Press 1911) espeozUy p. 230 
♦’Tbotnpion detailed Jus “planutmo cycle* ra 
"Fopulaboii Eipanston and tlie FUntatioo System 
AmeTTcon Journ^ of SomlofV ^ok 41 (193a} pp 
314 ^ 

Pninty artpied that forces outside of tbc roril 
evuuuiuy sod not mechaozzaboii, have bees brgely 
tesponnble for tbs mtal exodus and its t^ect on Ac 
Southern plantatioD "Land Occupaaes m Ae South- 
east Laadmarks Forecast." The Geogratihicol 
Kerim? \oL 42 (l^’) p 447 The “pull" fore** 
oulsde economy sbi^d n/i * be maxunced at An 
expense of Ae "push" forces of toechamzabon, Tww 
ever Fann workers, parbcnlaily Aose on large plan- 
labom engaged A extensive eiperfmentalion with 
field mactuneiy are bec om ing increasmgly awar* 
the nmniDeoce of full craU medianization. This 
constiourness may be at least one of Ae prods to seek 
work eutade of agncnltnre while cond bons for non- 
faim employment are favorable Transibonal tenure 

arrangements also ind cate that Ae “push" of meeb^ 
mzabon on Southern farm popnlatum is already weO 
underway m areas where paibal medunizabon had 
previousJy bttle displacement effect see J H. Street 
The hero Beioluiion in the Cotton Economy tlecha- 
nicatioo end Itr Coneetjveneee ( Qiapel fliB Uoiver 
xi^ of NoiA Carolina Press, ISCT) pp. 223 and 24" 
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gro\Mng consolidation ol fazend<ts into the 
larger tisffwM represents a trend back to the 
earliest colonial times when large land 
grants still had not been split up into engenho* 
(called fazendas alter 18^) Nor do all so- 
ciologists and anthropologists agree Mntb 
Thompson that social and political cliaages 
have been drastic enough to obliterate the 
plantations identity In this view the more 
industrialized plajilahon is simply another de- 
velopmental stage, or subculture" of the 
plantation 

The most impressive precedent /or a «gor 
ous and dynamic plantation form however Is 
in the present agricultural revolution a process 
that is spurring all agnctiltural forms to acriuire 
many of the charactenstlcs already considered 
most typical of the modem plantations So 
well recognized has this process become that 
scseral scholars have formulated steps in its 
operation Heriemann and Sfamor propose a 
three-stage sequence for agricultural induslri 
nliration (he sequence var>’fng between coun 
tries of high and low population density but 
the outcome being the same a massive shift 
of emphasis from land and labor to capital 
and in particular to mcdianizalian Andreae 
deals i^th another major trend In agricultural 
modernization that is already widespread 
among plantations spenalized production ’* 

r® If Ilutci ituoi t lllage enti Plonistlim ZJfe (n 
AofjAcsWfjn SmsU (Stfaltle UnJvrnlO' of Waslitof 
ton Press 1(07) {■ 43 

More prominent roppmter* of this view are C 
Wegtey and M Kuris. “A Typology of Latin Amai 
can Subcultures" Amcrtans Ant/ rvpo/offst Vol 57 
(1955) pp 428-5-1 S Minli, “The Culture lllswry 
of a Puerto Rican Sugar Cane Plantation 18"^ 
1049" llispante Amenom Ulrtmicol Rrefcw Aol. 33 
(1953) pp 22-1-51 andV Rubin "Cultural Pcnpec- 
tives In Caribbean Research" Ccrithe/jn Sewftei A 
Svmjvsiim V Rubfn (Ed) (Seattle UiUvrotty of 
Waihlngton Press 1980) pp. 114-15 Bit also 
fn this )as! publication fs a defense by E. Thompson 
of hti cyctlni theory fn “The Planfafliai QxJa on! 
Problems of Typologv " pp. 29-33. 

"H 11 Ilerlonann and II Stamer PwJofctkma- 
gcrtallong uml BffrIei;jgT<3.t>e fn tier turuftefftieha/r 
unler Elnf/utt dfr tefritehafllJc/itre) altc/ m £nt 

tcfcUonfr (Kiel ForsdichangibcTfcl tc dss lostltvla 
Kir Wcltwirttchaft an dn: UnivetsHai Kid Ktclcr 
Studim aol 41 1058) 147 pp 

”Aodr*ao defines speciiliresl production is lie 
more modem plantathm sense tito rating of one 
erop for aide but accompanfed by “pot«ilaJ-«le" 
crops which are used to imjirovo tbs soil or spread 
out the work period or the raUing of scveial crop* 


A^in 3 three-stage sequence is proposed al 
though exceptions for certain countnes are 
admitted But spcaalizatfon is still held to 
he inevitable Ilaushofer stresses the growing 
empbasu on division of labor leading to in 
ultimate stage that is even now practiced by 
many pbntations the contracting of people in 
nearby cities and tovvm for various farming 
operations The conclusion that Haushofer 
draws from this movement also has favorable 
irnplications for the continuing expansion of 
the plantation form This Is the opinion tint 
tabor div-ision pusticd to the ultimate can fe-id 
to the elimination of all differences lietween 
agricultural economic forms ” Since intensive 
labor specialization m agricultural operaUons 
cannot be divorced from the manj other highly 
rationalized practices so typical of the modern 
plantation it would seem reasonable to con 
dude, then, that the standardization of eco- 
nomic forms would usher in a plantation mil 
lenium or al least a tune in which all 
agncultural forms would have a certain re 
semUance to the plantation Worldwide unt 
forimly of agncultural systems Is obviously 
sbQ some time off hut the convergence of 
forms in the direction of the plantation alreadv 
seems dose at hand in some areas notably in 
(he Soviet Union and In the Unitetl States ’• 

for sale bat of wbicli one bHoos in nt least f Tty per 
cent of lie total revenue B AnOreae Belnr/ rvefe. 
In/ocbun^ In tier Landwlrtirliafi (Hamburg anti Bet 
tin ^ooderhefls drr Berichtf ubrr Land lirtsebafl 
Nt 169 Nne FoJge Verlag Paul Parey 1933) SO 
PP- 

I'lfauslvoier op ctl footiiota S3 

” Ilausliorer op dt^ footnote 53 p 479 "Die bb 
rum ailsscrrteD eetrieben Arbeltlteilune kann aLo 
lur votlljcea Aulheb ng von telbrlSnci gen Typen 
agrartvdrr Lebereronneo fuhtesi." 

••Eaaclly )iow far convergenee berween the Amer 
kon family form anf the plantation ba* progiewevl U 
rtni much debated Edward iligbee is pethaps thi. 
most foroeful exponent of well-advanced convergence 
In bu appi cation of the tem hademia to all forms 
*tth a pi^uctfon value of $40000 or more tec his 
FontUOTti Farmera In on Urban Age (New lerk The 
Twentieth Century Fund 1033) 162 pp This cri 
terion would apply to about fotir pet cent of all 
American fjma But iho rdsolatJon de/inJIioo Is 
loose, at best because it comprises firms of ali sizes 
and type* 0( production. Vor can the tradiOcmal had- 
nda be convldered the etp ivslent of tlie modern 
ptontadoD. A tonA slower rate of convergence may 
be hypothcsbed on the basis of R Nikolitcli i enterkm 
of man-yran of hired labor Foni/y and Larger Then- 
Famdy Forma United Stales Depnrtnvrnt of Agrlcu] 
hire Agricultural Ccenorolc Rep^No. 4 (Washing 
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technology and typology 
Once the revolutionmng effect of agncul 
tural technology on plantation gro^vth is rec 
ognized, it also becomes apparent that there 
cannot but be many more regional \anahons 
than %vas the case for the penod of the tradi 
tional plantahon But tedinology being what 
it is it IS a regionahzahon based not on the pe 
cubanhes of geographic regions, but on the 
scale and compleaty of plantabon operations 
A cotton plantabon is much the same all over 
the world in the processing of its product and 
in the installational complex ne^ed for its 
operabon, but no one can confuse a cotton 
plantabon with a tea plantabon m these two 
aspectsi Nor can even crops be considered 
absolutely reliable indices of certain levels of 
processing complexity, for the same crop may 
be treated m a sanety of ways ranging from 
the superfioal to the intricate (eg, fresh and 
dried bananas, fresh, frozen, dehydrated, and 
canned vegetables, copra and coconut butter) 
Walter Gerling (Die Phnlagc, 1 ^) has 
been the first to construct a plwtabon typol 
ogv based on processmg complexity He 
ranked seventeen plantabon types on the basis 
of a threefold divuion of complexity, t>iz, 
plantabons mth only minor (gerlngfuglgen), 
a few but indispensable (unentbehrlKJum). or 
extensive (tim/angreicAen) processing installa 
bom” Gerling failed to mclude, however, 
sudi major plantabon types as the vegetable 
plantabons m the United States, the sugar beet 
plantabons in this country and northwestern 
Europe, the nee plantabom of the United 
States and southern Europe, and the several 
vanebes of forest plantabons scattered over 
many parts of the earth. Technological ad 
vances have also contmued at a rapid rate 
since Gerling’s wnbng so that even more 
plantabon types would now have to be added 
These addibons have resulted from both new 
crops being processed in the plantabon man 
ncr and new types of preparabon bemg ap 

loo U.S Coi'enuiienl Printlog OfKce, Januiry, 196S) 
44 pp. Using (Ills measurement, ?Hknliti4i f<n>od (bat 
only slightly more than half of all farms in the highest 
imxlaction-valae catrgoiy nsed tabor beyond that 
furnished by the family Purtheiiuoie, as with Ibgbee, 
no attempt was made to exclnde farms of small 
or Certain production types which would tmt be 
dassifud as plantation enterprises (e g., cattle mKlws) 
"Ceriiag. op ctf., footnote 22 p. 27 


phed to crops that have already been contrib- 
uting to plantabon produefaon (eg., freezing) 
Also, certain tedmical innovabons ^ve begun 
to provide a few exeepbons to the direct rela 
Uonship impbed between the degree of proc- 
essing and the magmtude of the mstallabons 
The most obvious deviabon is probably that 
found on some of the large vegetable planta 
boos, where the installabons of a food process 
ing plant may surpass a ginning complex m 
Size and number, yet involve a processing 
method that is much simpler Devubons like 
these, however, sbll provide no due to any 
other cnteiioQ that might differenbate planta 
hons more dearly than does the extent and 
intncateness of their operahons 

QUASI PIjUCTATIONS 

A typology of any agncultuial forms must 
necessarily exdude many dosely related, or 
modified, versions, and that for &e plantahon 
is no excepbon In certain cases, only the ladi 
of some sort of speoabzed handling of the 
product dunng or unmediatel) after harvest 
ing prevents one from including m the planta 
bon classificabon sudi mammoth enterprises 
as those Soviet koJkhnzea speaahzing in crops 
other than those already menhoned in connec- 
bon 111th those larms Insufhcteot acreage or 
excessive fragmentabon can also prevent an 
otherwise extraordinary producbve and rabon 
ahzed fann from being properly labeled a 
plantabon Vertical haaendas, as Higbee calls 
them, have especially proliferated around 
abes and m imgafed areas of the United 
States Far flung fragmentabon is parbeu 
larly charactensfac of those Urge Midwestern 
farms specializing m com and soybeans for 
sale. In sbll other situabons. it is the speoali 
zabon m animals or animal products rather 
than crops, that funusbes the basis for a differ 
enbabon between the plantahon and other 
large-scale, intensive agncultural forms.’* 
Some of the most extensive and industrial 
types of farming operaboas can be found 
on Lvestodc farms such as some of the 

’•Higbee, cp eft^ footnote 76 pp. 91-92. 

•* P S Taylor, sn economist, disngarded evai thu 
diTferentiatBni and applied the plantation tenn ta 
large-scale commercial livestock farms (e z-t Western 
ranches) *Flatitat3oa Agilcultarc in the Vattsd 
States Seventeenth to Tsvenbeth Centuries," Lcrtd 
Economia, VoL 30 fFeh.-Nov., J954), pp- 141-52. 
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larger American dairy {arms or the Auaiialian 
air beef stations •® Tlie question of pbntabon 
suitability becomes more involved however 
when one considers those large farms that pro 
duce a sizable \ ancty of both plant and animal 
products for sale none of which forms an out 
standing part of the total farm income An 
excellent example is one of the f’randea jertncs 
in the vicinit) of Pans and descnbed by 
PJilipponneau I^OOacres bams for lOOcovvs 

“ A more recent development In Austral a In *hlcti 
cattle ore slflu^tercd in the Interior and the carcasses 
then shipped bj' air to the ports The larsest of she 
dairy nuasl plantations are ut the United Stvtes cepe 
ciolly in (he subtropical and tropical parts HIgbee 
d«cnb« one jn Florida off cti footooto 7A pp 40- 
42 L Durand deacnbea them In Hawaii in Hflio 
Dairy Industry of the Hawaiian Istanda," Economic 
Crognplv Vol 35 (1359) pp 22&-4a and II P 
Gregor details tome of the farmsteads of these opera 
lions m California and Hawai In ''Industrialized Dry 
lot Dairying An Overview"’ Economic Ccogtapht/ 
Vol 29 <1953) pp 893-31S 


dudkcn houses a dairy for pasteunzfog and 
bottling of milk a distillery for processing of 
potatoes a cannery for fnut and vegetables 
and quarters for workers “ Tlie large version 
of the Amencan general farm in the Southern 
states would also be a good example an in 
creasing number of wluch are coming from the 
former cotton plantations now in the process 
of diversifying 

Quasi plantations like the true plantations 
can be expected to increase in number and 
vancty Even more than the plantation they 
show how widespread agricultural industnal 
ization has become a process tl at is narrow 
ing the gap between the plantation and other 
farms as well as between tl e plantation and 
its industnal counterpart the factory 

“M Pllppono lu La Vie rural de la Banlicuc 
portfienM (Paris Ljbralrie Armand CoUit IQaO) pp 

m 79 
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PHILIP coRwns 


Within the next alx months, law- 
yers for United Fruit Co. »'ill show 
up in federal court with a plan to 
slice off a big chunk of its banana 
empire. Bowing to the terms of a 
1956 consent decree, United must 
get rid of assets accounting for al- 
most 30% of its current domestic 
business in the yellow fruit. While 
not effective until 1970, the move 
will mean the toss of roughly 1S% 
of the company’s present revenues. 

SEVERAL PLANS 

United has several ways to satis- 
fy the consent decree. It can set up 
a subsidiary and spin it off by dis- 
tributing the shares to Its own 
stockholders) it can sell the new 
business to any individual or firm 
other than its major rival, Standard 
Fruit & Steamship Co.; or it can 
combine the first two plans by sell- 
ing part of the assets of the new 
firm (for not less than $1 mlliim) 
and then parcelling out the remain- 
ing shares among its shareholders. 
In any case, the latter will not be 
hurt, they will get a pro-rata share 
of any distribution or benefit Indi- 
rectly from a cash sale, since the 
money, of course, would end up in 
the company treasury. 

While scarcely happy about the 
upcoming divestment. United feels 


the long-term Impact may notprove 
too painful. For some time, the 
company has wanted to broaden its 
(derations and cut Its dependence 
upon bananas, which now contribute 
over 80% of Us revenues. In fact, 
President John Fcoc says that he 
hopes within five years 'at least 
half of earnings' will come from 
other sources. 

NEW MARKETS 

Nonetheless, even though domes- 
tic demand for bananas has levelled 
out at 17-16 pounds per capita and 
growing world supplies have put 
pressure on prices (the latter now 
average 10% below a year ago), 
United has no desire to abandon the 
business. It has spent a lot of money 
during the past few years to revamp 
its banana operations, cutting costs, 
improving plantation yields and de- 
veloping new disease-resistant 
trees. At the same time, the com- 
pany is busily tapping new markets 
in Europe. Tbese measures are be- 
ginning to pay off. 

United stcid S^ndard Fr\dt (84 
Owned by Castle & Cooke, Znc.) dom- 
inate the banana market in the U.S. 
and Canada; between them, they 
slice up about 75% of the total. Stan- 
dard, which has been boosting its 
share steadily, commands nearly 


‘Top Bananas' by Phibp Conein Repritded from Barron's (Dceemi^r 13. 1965). 
p llff.mth permission of Ihe publtsker 
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25%, compared with 16% five years 
ago The two firms are the only do- 
mestic suppliers growing their own 
fruit, the others usually buy ba- 
nanas from independent plantations 
in the tropics, mainly In Ecuador 

Doth companies are enjoyti^ 
sharp gains in profits this year, 
though in each case, third quarter 
results were aided by a strike that 
kept the ships of competitors tied 
up in port In the 36 weeks ended 
September 11, Standard scored a 
25% Jump in net, to $4 07 a share 
Earnings for the full 12 months ap- 
parently should run substantially 
ahead of the $2 92 a share in 1964. 
sales may exceed $92 million, up 
from $B4 6 million 

NET SOARS 

United fared even better nine- 
month net soared to$l GSpershare, 
from 26 cents ayearearlier What's 
more, (he company expects (o be 
*ln the black* in the last quarter, 
whereas during October-December 
1964, a 17'Centdeficitwas incurred, 
thus, for all of 1965, profits should 
be dramatically above themnecents 
a share of last year Revenues for 
the nine months, meanwhile, rose 
12% to $286 1 million, and for all 
1965 are likely to exceed last year's 
$334 1 million by a comfortable 
margin Prospectsfor J966alsoap- 
pear promising, and United recently 
resumed dividends with a 15-cent 
quarterly payment — the first since 
November 1964 

While a half dozen or so indepen- 
dents supply 25% of the domestic 
banana market, none approaches the 
annual volume of either United or 
Standard For example, PanAmcrl- 
can Fruit Co , one ot the largest, 
estimates Its 1965 sales at arminri 


$23 million Another prominent 
supplier, West Indies Fruit Co , 
does a somewhat smaller yearly 
business 

Both United and Standard have 
received a shot in the arm from new 
management or controlling Inter- 
ests At United, John M Fox, one of 
the founders of Minute Maid Corp 
(now part of Coca Cola) took Over 
as chief executive in April Fox, 
who came to United in 1961, largely 
has been responsible for revamping 
the company's entire banana opera- 
(icn over the past few years In 
particular, Fox automated produc- 
tion processes and streamlined an 
administration that had ballooned 
Into a minor bureaucracy More- 
over, his know-how with citrus 
fruits and frozen foods figures to be 
extremely useful in the future as 
United explores acquisitions in 
those fields Castle & Cooke, on the 
other band, acquired a majority po- 
slttm In Standard last year The 
Hawaiian food processor Is best 
known for its Bumble Bee seafoods 
and Dole pineapple operations 

OTHER STAKES 

At the end of 1964, United oper- 
ated 94,336 acres of banana planta- 
tions, mostly in Costa Rica, Hon- 
duras and Panama In addition, the 
cennpany has bananas in three other 
countries and Jamaica, andbuys ba- 
nanas from growers in Ecuador Al- 
though this fruit, as noted, accounts 
for 80% of United’s revenues, the 
compauf also hss substanffaf stales 
tn several other agricultural prod- 
ucts, including cacao, oil palm and 
sugar cane Most of its sugar-pro- 
ducing preperties went down the 
drain after Fidel Castro took over 
in Cuba, but the firm still owns cane 
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plantations in Jamaica and a sugar 
refinery in Massachusetts run by a 
subsidiary, Revere Sugar Refinery. 

Another subsidiary, Tropical Ra- 
dio Telegraph Co , operates a wire- 
less communications business in 
Central and South America, the West 
Indies, and in the U.S. Finally, 
United owns a fleet of 46 ships and 
1,133 miles of railway in Central 
America. Under the aforementioied 
1958 consent decree, the company 
sold its 39% Interest in International 
Railways of Central America 
(IRCA). However, IRCA is suing 
Umted for $500 million, claiming 
that the latter, while controllmg the 
railroad, charged itself unduly low 
rates United contends that the alle- 
gations are unfounded 
Standard boasts much larger ba- 
nana prcperties, or around 626,000 
acres — all in Costa Rica and Hon- 
duras — and, in additiwi, buys from 
independent growers in Ecuador. 
Unlike United, it charters Its ships 
instead of owning them. The com- 
pany also operates a 305-mile rail- 
road m Honduras, and has other 
agricultural acbvities mcludmg the 
coconuts and citrus fruits Finally, 
Standard has interests in a Honduran 
firm making beer and soft drinks 
and in one turning out soap and 
vegetable oil products. 

United, too, has branched out 
modestly into other fields. In 1960, 
it acquired Liana, Inc., a Texas 
firm which freeze-dries shrimp and 
other items. Between 1964 and June 
1965, United bought about 15% of the 
common stock of Gorton’s of Glou- 
cester, a leadmg seafood packer, in 
addition, Umtedacquiredaone-thlrd 
interest in a Peruvian subsidiary of 
Gorton's, which processes meatai^ 
fish ol! Finally, m July, the cmn- 


pany acquired Numar, S,A., a Costa 
Rican processor of edible oils. 

The most noteworthy develop- 
ments in the past few years at both 
Umted and Standard, however, cen- 
ter around two major improvements 
in their banana operations — both 
picsieered by Standard. The first 
was the evolution of a new high- 
bearing and disease-resistant ba- 
nana tree. The second was the de- 
cision to pre-package the fruit in 
the tropics before shipping, instead 
of transporting it in the traditiaial 
stem form. 

THE BIG MDCE 

Until 1950, all bananas grown in 
Central America and soldmtheU,S. 
were of the Gros Michel — Big 
Mike — variety. The BigMike, how- 
ever, 15 susceptible to PanamaDis- 
ease, a lethal plant fungus. Once 
soil IS infested, it can never again 
grow bananas. During the 'forties, 
Uu5 fungus swept through the plan- 
tations on the eastern side of Cen- 
tral America, prompting Standard 
to develc^ in 1950 a new disease- 
resistant banana, the Giant Caven- 
dish. United socxi followed suit with 
a variety called Valery. 

Both types possess other signifi- 
cant advantages They grow to a 
height of only 15 feet — half that of 
the Big Mike — and hence are more 
resistant to trcpical wind storms 
that have leveled thousands of acres 
trf the old variety. Even more im- 
portant, the Giant Cavendish and 
Valery bear twice as much fruit, or 
between 18 and 20 tons peracre. To- 
day, Standard concentrates its pro- 
duction entirely in the Cavendish, 
approximately 40% ol United’s out- 
put is in the Valery. 
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BOXIhG BANANAS 

However, the new types have two 
other distinctions — thinner skins 
and weaker stalks — which make 
them more perishable when handled 
extensively Hence, in 1059, Stan- 
dard began to box its bananas in the 
tropics before shipping them, In or- 
der to provide belter protection, 
United soon followed suit Today, 
over 05% of the bananas imported 
into the U S arrive in boxes 
Pre-packaging in the trcples 
eliminates a great deal of work in 
warehouses here, including cutting, 
packing in boxes and stem disposal 
Moreover, there are no difficulties 
with broken stalks or loose “fin- 
gers* on the banana 'hand ■ At the 
same time, producers are now able 
to market more of the crop When 
bananas were shipped In stems, un- 
even sizes or missing hands might 
cause a whole stem to be rejected 
Fiaally, pre-packaging provides 
better quality control of fruit Asa 
result, United is able to label its 
best bananas and charge premium 
prices for more of its output than 
previously Today, Its premium 
Cbiqulta brand accounts for well 
over three-fourths of its domestic 
sales 

Boxing bananas also has elimi- 
nated most of the tedious hand work 
at the plantations and docks from 
the time when they were slilpped In 
stem form Nowadays, fork-UIl 
trucks, conveyor belts and other 
mechanized equipment handle the 
jbO swiYfiy As a rmnnV, 
says that Its total number of pr£>- 
cessing operations has been slashed 
from 17 to 4 

niSE OF ECUADOn 
However, pre-packaging also has 
been adc3p<«l extensively in Ecua- 


dor, the banana capital of the world 
PJantaticns there supply the Inde- 
pendent rivals of the two industry 
leaders and the new mode of ship- 
ping has enabled thecountry toboost 
its exports sharply This, tn turn, 
has brought a substantial rise in 
global supplies of bananas 

As a result, Standard and United 
have been forced to develop new 
markets outside the They have 
been quite successful in fostering a 
taste for bananas in West Germany, 
indeed, per-capita consumpticsi 
there is now as high as it Is in this 
country Italians also have upped 
their demand In addition, both com- 
panies are eyeing the growingJapa- 
nese market, now largely supplied 
by Tblwan 

Ecuador's stepped-up invasion of 
the world market also has forced 
the two industry giants to stream- 
line drastically their banana oper- 
ations in order to remain competi- 
tive All phases have been re- 
vamped, from agronomy and ac- 
counting, to land ownership InlBSO, 
United, for Instance, instituted a 
policy of selling or leasing banana 
lands to individual growers Called 
the Associate Producers Program, 
the project not only is an incentive 
to local farmers but also presuma- 
bly gives them an interest in oppos- 
ing possible nationalization 

PRO AND CON 

Purlhermoro, the program frees 
United from the cost of providing 
ibToreir, suitxrtV, arru* Ahr 

like tor its employes, which it is 
obligated to siqsply when the land Is 
company owned TYue, there arc 
also drawbacks once the land Is 
leased or sold, United relinquishes 
control over the quality of theprod- 
ucts, and in the case of a sale, has 
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no way of preventing the owner 
from reselling it to someraie un- 
reliable In the main, however, the 
benefits outweigh the disadvantages 
At any rate, Standard has setup a 
similar plan 

Another significant stride in cut- 
ting handling costs has beenforboth 
companies to mvest in their own 
boxing plants Umted now operates 
such stations in Costa Rica, Hon- 
duras and Panama, and estimates 
that the plants will save some $8 mil- 
lion in operating costs in 1965 alone 

Further economies alsohavebeen 
achieved Sigatoka, a leaf disease, 
is now largely controlled by spray- 
ing chemicals via planes, previous- 


ly, thousands of people were re- 
quired for the job, walking through 
the fields with sacks over their 
shoulders and spreading the pesti- 
cide manually Fertilizer, too, is 
sprayed from a plane Instead of be- 
ing spread manually, and herbicides 
are used to kill weeds, instead of 
hacking through them with a ma- 
chete 

In short, the banana business has 
jumped from the nineteenth century 
to the hventieth in just a few short 
years While it has lost some of its 
easy-going tropical glamor in the 
process, it has gained in efficiency 
which already is bemg translated 
into better profit margins 



COFFEE: CASH CROP OF THE TROPICS 


by 

WILLIAM ll HBSSLEn* 


Our land rover swung 'round a 
curve of the red dirt road, lurched 
Into a narrow lane, passing a field 
of bright green c^/ee trees, and 
stopped on the neatly kept lawn be> 
fore a modest brick farmhouse 

“Now y<w'n have a chance tomeet 
a first-rate African farmer, one of 
the best In this area,* I was told by 
my guide and ccunaellor for the day, 
(he British district officer for that 
section of south-central Kenya He 
hopped out and Introduced me to the 
farmer, waiting for us at bis /rent 
door, and to his wife and two small 
grandchildren 

So began a visit that was to con- 
firm once more why coffee Is a 
world crop of Immense political 
significance The lesson wasn't al- 
together easy, for there were lan- 
guage barriers Benjamin Klthome. 
the farmer, spoke only the dialect 
of the Kamba tribe, so he talked to 
our native driver The driver re- 
peated in Swahili to the district of- 
ficer, who in turn gave me the word 
In English — with a strong Scottish 
accent But we managed, with some 
ccnfusion and much good humor 

Gra>-halred and aging, Iwt erect 
and spry, Benjamin Mthomc is a 
ffvfng symhof oTwAaf has dappeswrf 
to Africa in 50 or CO years — and of 
the role that coffee has played In 
that transformation lie was txjrn 
It HKSiLCH 1» IWrtrt »*•# mnMrtt 
tit Om CurBMil 


into a rude, primitive society, be- 
fore white men came to Kenya as 
administrators and settlers But he 
has done well for himself and hfs 
family by listening closely to the 
govemment agricultural agent He 
has only a small farm, thirteen 
acres But he grows good corn, 
keeps three milk cows, has a gen- 
erous banana patch, and each year a 
larger planting of coffee trees 
This would be Just anoUier sub- 
sistence farm, merely keeping a 
single family alive — like hundreds 
of thousands of farms through Africa 
— save for the coffee ft provides a 
cash crop — for Benjamin, and a 
rapidly growing number of native 
farmers throughout much of sub- 
Sahara Africa It is coffee, nothing 
else, that puts East African shil- 
lings Into Benjamin’s pocket and pays 
for the amenities (hat lift his family 
well above the level of subsistence 
He lives In a fairly modem brick 
house with wood floors and carpets 
on them Without his coffee income, 
be would still be in a round mud 
and wattle hut with a conical 
(hatched roof, wtih an earthen floor 
and no windows 

We spent an hour wandering over 
£bnfamfn'^ farm, fooking af every- 
thing, asking about everything What 
interested me most was the coffee, 
for by flat point In m> African trav- 


•Coffef Cati Crop oftht Troptet' fry ITKAsm ll Utttlrr Jirpritlf4 pon farm 
Quarterly \ ol 15 (?»»fOner 19631 pp 55 syy triik p^rtnlstioe of the fdUor 
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els I had come to realize what an 
extraordinary part coffee has had in 
reshaping the economies and the 
political fortunes of large segments 
of tropical Africa. Coffee infacthas 
had a pivotal role in modernizing 
some exceedmgly primitive coun- 
tries, in both hemispheres. 

Benjamin’s coffee trees, still 
quite young and mostly eight to ten 
feet high, were bent nearly double 
with the weight of the still-green 
cherries. 

*How many acres do you have in 
coffee?* I inquired through my two 
interpreters. And the word came 
back circuitously, 'Nearly five 
acres." 

'And how much coffee did you 
harvest last year?' 

That took some searching of 
memory and calculation. 

•Around 4,000 pounds * U was a 
good yield, well above the world 
average per tree or per acre. And 
it made a very good living indeed 
for an illiterate African whostarted 
life in a barbaric society before 
Kenya had even become a British 
crown colony. 

Benjamin was lucky in some re- 
spects. His land, quite nchredsoil, 
and rolling but not rugged, was near 
a range of high hills that insured 
him more ram than most of and 
Kenya gets. And from a mission sta- 
tion close by, he got piped water.So 
he and his wife were spared the toil- 
some daily task of most native 
farmers in Kenya — carrying water 
in drums cd their backs from a 
stream or communal well. Kor did 
he have to drive his animals through 
the blazing sun to a waterpoint. Be- 
sides being lucky, however, Benja- 
min was intelligent and patient. His 
steeper slopes were pamstaku^ly 
terraced, to hoard water and check 


erosion. The youngest coffee trees, 
seedlings ten inches high, had their 
individual shelters of sticks and 
brush, to fend off the hot sun. Coffee 
is a demanding crcp. 

Farther north, is the higher 
country of the Kikuyu tribe, better 
farmers than the Kamba, and the 
greater altitude gives better quality 
coffee. In most years, cctffee has 
been Kenya’s most valuable export 
crcp. And fully half of all Kenya’s 
coffee IS grown, not on the big 
farms of the white settlers, but on 
the family-size farms cf native 
Africans. 

FROM ISTANBUL TO BRAZIL 

Benjamin is just one of millions 
of people who live chiefly by grow- 
ing coffee. They are spread overthe 
trcpical areas of three eontinests, 
with the greatest coocentratioa in 
Latin America. Rice and wheat, of 
course, are the world’s great food 
crops. They feed moat of the three 
billicQ people who clutter our ever 
more crowded globe. Coffee, by con- 
trast, does not have a calory in a 
carload. All the same, coffee feeds 
some miUicns of pecpie in 40-odd 
ccuntrles — the people who grow it 
for the breakfast tables of the United 
States and Europe. It might even be 
argued that coffee is today the most 
politically significant crop m world 
agriculture. It is the chief cash crcp 
of two dozen countries or colonies 
Those countries are allui^erdevel- 
cped, many ctf them in political or 
social revolution, teetering between 
a backward feudalism and anewway 
of life that may be capitalist democ- 
racy or may be commomsm. C«i- 
CBivably, the price cf green coffee 
m New York could ordain the fateful 
choice between these alternatives 
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lor a score of nations 

The cof/ee tree came to Latin 
America by way of Istanbul, Paris, 
and file Island of Martinique in 1723, 
and spread quickly through the West 
Indies and onto the mainland For 
200 years, Latin America had a 
near monopoly of coffee production 
for export It brought high prices in 
Europe, in tiie early period, and this 
led to the enormous ejqianslan of 
plantings from Mexico to south-cen- 
tral Brazil Soon It became the main 
reliance of numerous countries 

Colombia today is the extreme 
case Coffee exports inrecentycars 
ha^e provided 71 to 78 percent of 
its foreign exchange earnings That 
is a lot of eggs in one basket — and 
a highly unreliable basket In tiny 
El Salvador, coffee iias been 60 to 
72 percent cj exports In Guatemala, 
known for its fine mountain coffees, 
the figure has run fromS8to72per* 
cent, and in Haiti it has becnashigh 
as 70 percent Brazil has long been 
the giant In the coffee industry, 
sometimes producing well oxer half 
the world crop But so big and dU 
verse a country has many other re- 
sources also E%en so, coffee has 
been providing 50 to 60 percent of 
Brazil's foreign exchange earnings 
In Costa Rica, the figure is M per- 
cent 

Those are the half-dozen coun- 
tries for which coffee provides half 
to three-quarters of all export rev- 
enue Eight otJicr Latin American 
countries, notably Mexicoand Vene- 
zuela, produce coffee in substantial 
quantity for export, as do ten ctxin- 
Irles in Africa and several in Asia 
For Latin America ns a whole, cof- 
fee ranks after petroleum as flte 
most valuable export product And 
far more pet^^lc live by coffee pro- 
duction there than by an other cash 


crop or by ejqiloltation of any min- 
eral resooTce 

But coffee growers arc gamblers, 
inescapably For in the realm of 
world prices, coffee is a bad actor 
In 1921, with the postwar slump. It 
dropped In price from 23 cents to 9 
cents In the good years around 
1928-29, it held firm at 23 cents to 
25 cents But with world dqjression 
(and larger plantings) U fell to 6 
cents (That means the annual yield 
of one coffee tree might bring the 
grower less than a dimelnll^ cur- 
rency) Recovering alter the worst 
depression years, coffee brought 
good returns for a time, and tlien 
Adolf Hitler and Joe Stalin invaded 
Poland Instantly, tlie whole Euro- 
pean market was closed Coffee 
plummeted to 7 cents 

While In the heart of the Brazilian 
coffee country at about that time, 2 
walked through warehouses in which 
bagged green coffee was stacked 
thirty feet high, In masses two city 
bloclb long 

•tvhat will yai do with all this 
coffee?' 1 asked of my host 

'Maybe the price will be better 
next year, or the year after," he 
said hcpefully 'Coffee will keepfor 
years " But then he added wlthawry 
smile 'Most of this may be burned ■ 

In Brazil, coffee is really big 
business And consequently, Brazil 
has taken tlic main responsibility for 
efforts to stabilize world prices 
Growers and go%emmint authori- 
ties together destroyed If mfllion 
bags in 1931-32, and 13 1/2 mllllan 
bags in 1033 In 14 years of sur- 
pluses. they removed from the mar- 
ket a total of 76 million bags — al- 
most two years' world production 
(Bag » 132 pounds ) Parnera Intbat 
period abandoned millions of trees, 
turning to other crcyis Ttien frost 
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and drouth ravished Brazil’s great 
fazendas. Meanvihile, during World 
War n, Americans really learned 
to drink coffee Per capita con- 
sumption in the U^>A. rose from 
13 1/2 pounds a year to 17 pounds. 
The natural result was a world 
shortage, and the price of Santos 
jumped from 27 cents to 52 1/2 
cents. In 1954, production was oU 
and demand Vi’as rising. Coffee sold 
at 80 cents for mild; 79 cents for 
Brazils. But that didn’t last long 
Overproduction is the normal pat- 
tern. 

THE BIG BUYER 

In terms of production, then, cof- 
fee Is extremely important to abcut 
two dozen countries On the con- 
sumption side, the picture is truly 
startling. There is onl) one truly 
Imoortant consumereouotry. Amer- 
icans have become a race of invet- 
erate coffee-drinkers. Some major 
countries — Russu, China, Great 
Britain — are tea-drinkers. Ger- 
many and Italy would be big coffee 
consumers, only they have tariff 
and excise taxes, ranging up to 160 
percent, which hold dcFa>'n coasump- 
tioo Scandinavians are the heaviest 
coffee-drinkers, but there aren't 
many Scandinavians. 

The upshot is that the United 
States uses about 22 million bags of 
coffee a year, or in round numbers 
over half of the total export produc- 
tion of the world. By the usual rule 
of thumb, that is 120 billion cups cf 
coffee a year. Americaspendsmore 
coffee — about Si billion a year — 
than for any other sir^le commodity 
it imports. U.S. imports of coffee 
are more than six tunes those of 
either of thenext-Iargest importers. 
West Germany or France. For a 


time, late in World War n, the 
United States actually consumed 79 
percent of the world’s coffee. With 
a proper impartiality, the U.S.A. 
imports coffee from 40 to 45 coun- 
tries (or colonies) in a rough pro- 
portion to their exportable produc- 
tion. From 45 to 50 varieties are 
used in blending m America. The 
two really meaningful categories, 
however, are 'Brazils' and 'milds* 
— which meanlow-altitude and high- 
altitude coffee. There's a marked 
diversity also in roasts, from •cin- 
namon* to •Italian* — from light to 
very dark brown, that is to say. 

Besides having only one king-size 
customer, the coffee industry has 
another peculiarity, an unfortunate 
one. It has no secondary uses what- 
ever. Growers' associatioas hai'e 
had scienbsts at work to find new 
uses. But coffee beansarestubbom. 
They won't turn into plastics, wai't 
make good cattlefeed.woo’tserveas 
insulation. So, with too much coffee 
grown, the producer countries haie 
no choice but to limit their exports. 

Except for a small amount of su- 
perior coffee grown m Hawaii, the 
United States does not grow asingle 
pound. (Puerto Rico, to be sure, if 
included, grows 220,000 bags a 
year.) Even if the necessary low- 
cost hand labor were available, we 
still cculd not grow coffee anywhere 
in the continental United States, 
save a small comer of southern 
California. Ncnrtiere else is there 
the required combinaticn of altitude, 
soil, rainfall, and freedom from 
frost In coffee, Amencaisdestined 
to be the Great Consumer. 

BERRIES ARE CHERRIES 

Coffee is an exacting crop. Left 
to itself, the tree grows to perhaps 
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30 feet, but it usually isprunedback 
to 12 or 15 feet, for easier picking. 
An evergreen, it looks a little likea 
holly tree, has nicely scented small 
white flowers, followed by berries 
that start green, turn yellow andor* 
ange, and cherry-red — but iK>t all 
at once The berries — more com- 
monly called cherries, in the trade 

— ripen unpredictably, sothatatree 
may have to be picked, selectively, 
three or four times in a season. In 
some places, the harvest is almost 
a year-round enterprise. Even so, 
the yield may be no more than one 
pound of beans (green weight) per 
tree. That is a typical yield, al- 
though it varies greatly. 

Hand labor, consequent?/, is a key 
factor in coffee-growing, no me- 
chanical picker having iKen con- 
trived. Zn addition, constant culti- 
vation Is required — mechanical, 
on the big fazendas of Brazil, but 
with backbreaking hand labor on the 
smaller holdings in the hill country 
of Colombia or Cl Salvador or 
Guatemala. One hears of “great 
coffee plantations." There are such, 
especially In Brazil, with one mil- 
lion trees or more. But the vast 
bulk of the world crop — five bil- 
lion pounds in a normal year — is 
grown on family farms with no hired 
hands — just a farmer and his 
family. 

For an acceptable crep, coffee 
requires a quite rich, well-drained 
soilj abundant water (50 to70 Inches 
of rain a year does it), freedom 
from frost at all times, and, most 
surprisingly, a very limited amount 

— one or two hours — ofdirecf sun- 
light each day. TJiere are two usual 
ways to get “Umlted sunshine." One 
is to plant bananas, or cocoa trees, 
or some other tree crop, between 
the rows of coffee trees, glvingpar- 


tial shade. The other way Is toplant 
the coffee trees in rugged mountain 
counlry, where high hills cut off the 
sun for long periods of the day. That 
is part of the secret of Colombia’s 
immense crop of high-grade coffee. 
As a special case — unique, so far 
as 1 know — the superior coffee 
grown in Hawaii is the result of pe- 
culiar cloud formations, which pro- 
vide a cloud cover most of each day 
and give shade automatically. 

The quality, meaning the flavor, 
of coffee depends directly, and very 
largely, on the altitude above sea 
level at which it is grown. I have 
visited large fazendas In Brazil, 
north of Sao Paulo, where the trees 
stretch in well-planned rows to the 
horizon. It is a gigantic business. 
But that coffee grows at 1,500 to 

2.000 feet, and commands in the 
world market only the standard 
price for Santos — 36 cents average 
for 1961. In Guatemala, on the other 
hand, I have seen small, rather 
slovenly patches of coffee, a few 
acres here and there on steeply roll- 
ing plateau land, on family-size 
farms under qpen shade at 5,000 to 

6.000 leet. These meager plantings 
are not impressive. Ihey look a bit 
amateurish And the cr<p is small- 
er, per tree and per acre. But these 
ate the so-called “mild" coffees, 
the product of altitude; and they 
bring premium prices In New Yorje 
— 39 cents average In 1961. The 
same Is true in Colombia, bluest 
producer of “milds" — 44 cents av- 
erage in 1961. 

COFFEE AND STABIUTY 

Now we can come back to Africa, 
the first home of the coffee tree and 
in recent years the chief convert to 
Cc£fee-grctwing. When they moved 
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Into Africa, the British, French, 
Belgians and Portuguese found 
either primitive herding societies, 
or else an Inefficient form of sub- 
sistence agriculture. Typically, an 
African farmer would clear a few 
acres of hill land by cutting and 
burning, and then put In bananas, 
manioc, and a few vegetables. New 
soli, tropical sunshine, and fair 
rainfall gave relatively good crops 
despite primihve methods. But in 
three or four years, drenchh^ rains 
would leach out the minerals and 
wash away some topsoil, and the 
land would become barren. TTie 
African simply moved a half mile, 
built a new mud and wattle hut, 
cleared a new patch of land, and 
started over. But such slash-and- 
bum agriculture is vii*astefut of the 
land, and provides only the barest 
subsistence But how to persuade 
the African native to take care of 
his land and stay with it? 

In the Kenya highlands, the Kikuyu 
learned by working on the white set- 
tlers' farms, and then launching 
their own farms on the best land 
they could get. In Ruanda-Urundl, 
the Belgians faced a formidable 
problem when they took over from 
the Germans in 1918. The people 
were near the starvation line, for 
this was and still is the most dense- 
ly settled part of Africa. It is only 
two degrees south of the Equator, 
but it IS so high it seems like Swit- 
zerland m Spru^ — the year 'round. 
It IS rugged country, but every slope 
is farmed, either m plow crops or 
for grazing herds, from the narrow 
valleys to the crests of the bills. 
Belgian agricultural experts helped 
the people with contour plowing and 
terracing, and also in the searchfor 
new crops suited to the high tropics. 

Even so, Ruanda -Urundi remained 


perilously close to mass starvation. 
The land simply would not produce 
enough food for so dense a popula- 
tion, especially when so much was 
grazed and there still wms too much 
shifting agriculture. Finally, the 
Belgian administrators hit on cof- 
fee. At Usumbura, a Belgian official 
told me how it was done. 

“The African farmers weren't re- 
sponsive to the idea of growing cof- 
fee,* he said. “So we told the kings 
of Ruanda and Unmdi the problem. 
The kings passed the word down the 
echelons of their tribal organiza- 
tion: 'Plant coffee trees.' And the 
farmers did as they were told.* 

It takes a seedling coffee tree six 
to eight years to bear. Instead of 
clearing a patch and then moving on 
to another, the farmers had to stay 
on the land and take care of it, 
nursing the seedlings, keeping them 
sufficiently shaded and ^tivated. 
Then they had to stay on to get suc- 
cessive crops. And coffee began to 
provide them with money — the first 
money most of them had ever seen. 

In this fashion, coffee as a crop 
did two things. It cut down on the 
wasteful practice of shifting agri- 
culture — slash-and-burn farming. 
And it created the foundatlcm of a 
cash economy, in lieu of a mere 
subsistence economy. For coffee- 
growing, Ruanda-Urundi Imd two 
advantages, one natural, the other 
political. The altitude, much of the 
land being 5,000 to 7,000 feet above 
sea level, made for good-flavored 
beans. And there were the Belgian 
techmcians, to see to it that every 
last bean went to the central pro- 
cessing station near Usumbura, to 
be correctly graded and labeled for 
ejqjort. As a result, some of the best 
coffee reaching theUmtedStateshas 
been coming from Ruanda-Unmdi. 
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It Is much the same stor^ the 
high, well-watered land of Kenya 
and across Uganda — and alsointhe 
upland of Tanganyika. In the former 
Belgian Congo and Porti^ese An- 
gola, and likewise In various states 
of French West Africa, coffee Is a 
major crc^. But this is new. As re- 
cently as the 192Q's, Africa pro- 
duced only 2 percent ol the world's 
coffee supply. At the beginning 
of World War II, ft provided 7 
percent. In the latter 19S0's, 
Africa’s share had risen to 18 per- 
cent. By 1961 it reached 26 percent 
and it may go higher since some of 
the African areas have preferential 
access to European markets, giving 
them a marked advantage over lAtin 
American competitors, Tlia Euro- 
pean Common Market will give the 
African “Insiderfl,* at least the 
French Community countries, a 16 
percent tariff preference. 

There is one fly in the coffee oint- 
ment, however. Coffee can play its 
rightful part in the underdeveloped 
ccxintries only if world prices can 
be kept reasonably stable. The range 
from 7 cents to 60 cents is far too 
great. Some major growii^ coun- 
tries have been trying for many 
years to maintain acceptable prices 
by holding back surplus production 
and at times by destroying sur- 
pluses. The effort has been only 
partly successful. A new and far- 
reaching attack on the problem was 
undertaken In 1962, at an tolcma- 
tfcnal coffee conference In which all 
significant growing countries and 
major consumer counlries have 


been represented. The effort this 
time Is to limit exports realisti- 
cally, in line with consumption, and 
to tax coffee exports to get the rev- 
enue for technical research and en- 
forcement of the agreement. Con- 
sumer countries are included tor 
the first time. This is to insure 
against any world monopoly to gouge 
the coffee-drinkers of North Amer- 
ica and Europe. To be sure, this 
seems now a remote danger, for the 
world carryover stock at present is 
estimated at 78 milhon bags, or 
nearly two years’ world consump- 
tion The agreement also shoulden- 
able the consumercountrles,chiefly 
the United States, to ride herdonthe 
producers, buying selectively so as 
to make sure producer nations live 
up to their agreements 

It seems unlikely that there will 
be a problem of growing enough 
coffee to meet world demand. But 
If that ever does become aproblem, 
there are ready solutions. Yields 
per tree and per acre could be in- 
creased by better farming methods. 
There is more land at 4,000to6,000 
feet for growing mild coffee, and 
UmiUess additional land at lower 
altitudes throughout the tropics for 
growing Reli;<vtaandi,f6pnc«,wldch 
are good enough for the instant 
coffee that now represents 16 per- 
cent of U.S. consumption. 

The only really challenging prob- 
lem is to keep world prices reason- 
ably stable, which means keeping 
production and consumption in line. 
And every farmer knows this Is the 
toughest problem In all agriculture. 
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Many countries are faced with (he 
problem of choosing the best form of 
agricultural productionorganlzation 
for economic development Where 
there is more thanoneexlsUngtype, 
e g , estates and smallholdings, con- 
sideration Is often given tochoosing 
or at least favoring one over the 
other(s) It is difiicuU, however, to 
make appropriate policy decisions 
If no suitable basis exists for com- 
paring the economic performance of 
the different types of productionor- 
ganizatlons 

Tills paper provides, with Indo- 
nesian data, a ^rect economic com- 
parison of estates and smallhold- 
ings In this way the respective ad- 
vantages (and disadvantages) of es- 
tates and smallholdings can be more 
meaningfully discussed. It is shown 
that the efficiency differential in 
favor of the estates is probabiyless 

*TMa Is ui abrldctnisiit o! IM orlgloal p*p*r A 
copT tills pspsr win lU fuller Htillarrsphy and 
description of rescarcti meHioits used ms; tie oWMoed 
on request from D. R. pennj, Warren Kin, Oarnell 
OnlTerslty 


than generally believed. The paper 
concludes with a brief discussion of 
some policy implications suggested 
by the analysis 

THE NEED FOR A COMMON 
BASIS OF COMPARISON 

It Is commonly believed in Indo- 
nesia that estates are more efficient 
than smallholdings, estates develop 
and adopt improved practices, es- 
tates are orderly, e g , the trees 
are in rows, estate managers are 
well-educated, have cars and live 
in big houses, estates use large 
scale modern methods, and estates 
have profit maximization as their 
goal and therefore must make more 
economic use of resources than 
peasant farmers producing for sub- 
sistence with traditional methods 

If the problem of estates versus 
smallholdings is looked at in this 
way, one might almost inevitably 
draw the conclusion that estatesare, 
and wiU probably continue to be. 


“Estates and SmallkoUhngs' An Beonomte Comparison’ by D. B Penny andM 
ZuVttflt. Reprinted from Journal of Farm EcoDomics. Vol 45 tpecember 1963) 
pp. 1017-1021, icith permission of otdhors and editor^ 
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more eflicient than smallholdings 
To rely on such arguments, plausi- 
ble though they seem, maystlll pro- 
vide a distorted picture of the true 
relative economic efficiencies ol 
the two types of farm organization 
— when economic comparisons are 
made between one type of agricul- 
tural enterprise and another, one 
must be sure that a suitable common 
basis for making such comparisons 
has been used. 

The fact that proponents of peas- 
ant lirailng often rely largely on 
noneconomic criteria Isfurtherevi- 
dence of the need for using a com- 
mon economic basis for comparison. 

In the example that follows, value 
added 1 e , value of production leas 
value of purchased Inputs and ex- 
cluding direct payments to factors 
of production, has been related to 
two maior resources employed In 
each enterprise, land and labor In 
this way the income produced In 
each enterprise may be compared 
with the resources employed, and 
direct comparisons of the economic 
performance of two quite different 
types of production organizations 
might be made Only two measures 
of efficiency have been used, value 
added per hectare and value added 
per man employed, since it vras dif- 
ficult to get an adequate comparable 
measure of capital 

ARE ESTATES MORE EFriCIENT 
THAN SMALLHOLDINGS 
- AN INDONESIAN EXAMPLE 

Background The east coast of 
Sumatra In Indonesia is a major 
plantation area in Southeast Asia 


When the estates were established 
(the majonty from 1900 to 1920), 
there were few smallholders In the 
area A great expansion In thenum- 
ber of smallholdings occurred dur- 
ing and immediately following World 
War II 

The data The data on estate op- 
eration are for two large foreign 
estate companies operating about 
one-quarter of the area under es- 
tate rubber In the east coast re^on. 
Rubber is the dominant estate 
crop 

The data on village agriculture 
are for a total of 45 farms from 
three villages each situated close to 
sea level within 20 miles of thepro- 
vincial capital, Medan. Two of these 
villages adjoin rubber estates All 
but one of the farmerssurveyedwas 
a new settler, 1 e , took up land in 
the area within the last 20 years 
three-quarters of the total were ex- 
plantation laborers All of them 
were subsistence farmers, i e , 
grew food crops in traditional ways 
for their own consumption selling 
only the surpluses 
A note on prices No market fn 
bidonesia is exempt from govern- 
ment interventton This is particu- 
larly true of the market for foreign 
exchange, though government inter- 
vention in the markets for imported 
production requisites, basic food 
commodities and labor is also con- 
siderable Thus twolndependent cal- 
culations of the efficiency indicators 
were made, the first Inrupiah (local 
Currency) terms, which reflects the 
actual situation faced by estate and 
farm managers and the second, in 
dollar terms, which shows what 
ulsht have been earned if sales and 
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purcluises could have been made at 
■ftorld market prices Only the cal- 
culabon in niplah terms is pre- 
sented in detail here 

VaUie added by estates. In 1960- 
61, the average productlonof rubber 
per tappable hectare was 526 kilo- 
grams For the total areaused,! e , 
tappable rubber, areas under re- 
planting, and roads, housing lines, 
lactones, etc , it was 392 kilograms 
per hectare The gross ralueolpro- 
duction per hectare u-as Rp 8,820 at 
an average rupiah price for all 
grades of Rp 22 50 Snce purchased 
it^uts were 15 percent of the value 
of production, the value added per 
hectare v-as Rp 7,500 The average 
labor force per hectare was 0 45 
persons this included both perma- 
nent and casual (^oronsan) labor, 
and covers field laborers, factory 
workers and office personnel on the 
estate Value added per vorker was 
Rp 16,700 

Value added tn village agricul- 
ture For the villages, average 
gross value of production per hec- 
tare was Rp 10,100 for the same 
period. Average farm size was 1 87 
hectares Annual value of purchased 
iiqiuts was 3 percent of total value 
of production, thus value added per 
hectare was Rp 9,800 There was 
an average of 2 06 adult male equiv- 
alents per farm, all but 2 1/2 per- 
cent of vdiicb was family labor; 
thus value added per worker was 
Rp 6,900 ^sed on data from [l] 
and [3]). 

Summarizing' 


Small- 

Estates holdings 

Value added 

per hectare Rp 7,500 Rp 9,800 
Value added 
per man 

employed 16,700 8,900 

The efficiency Indicators when 
calculated in dollar or world mar- 

kel terms are as summarized below 




Small- 


Estates 

holdings 

Value added 
per hectare 
Value added 

$183 

$149 

per man 
employed 

407 

134 


NOTES ON THE 
CALCULATIONS ANT) 

THEIR INTERPRETATION 

Since the generally held view was 
that estates were much more effi- 
cient than smallholdings, it was de- 
cided to confine the stmty to a com- 
parison of estates and subsistence 
farms only 

It is recognized that the data on 
which this comparison is based are 
probably not as complete as one 
wcjuld wish. The importance of the 
question and the paucity of data on 
the economics of smallholder agri- 
culture in Indonesia justify making 
the comparison, however 

The differences In per family in- 
comes are less than the data for 



ESTATES AND SMALLHOLDINGS 


199 


value added perman employed would 
indicate, since smallholdings had 
more “breadwinners ’ per family of 
the same size The wages of estate 
laborers are, of course, lower than 
the value added per man employed 
figures would indicate 

It is not surprising to find that 
subsistence farms have a relative 
advantage in value added per hec-^ 
tare, i e , when compared wlthvalue 
added per man employed, since Tub-> 
ber production is labor extensive 
compared with rice production. 

The efficiency indicators show 
that estates are somewhat more 
efficient than subsistence small- 
holdings The indicators also sug- 
gest that the arguments on behalf 
of the estate, as indicated earlier 
are rather overstated. 

CONCLUDINO NOTES 

The economic scales have tradi- 
tionally been weighted in favor of 
the estates Such advantages have 
Included (1) estates have had the 
sympathy and understanding of gov- 
ernment, particularly during the 
colonial period (2) estates have 
monopsony power and/or prefer- 
ence in the purchase of many com- 
modities, e g , imported production 
requisites, and in the purchase 
of price-controlled consumption 
goods, (3) estates also have the 
ability to import cheap labor — In- 
deed if local labor had bad to be 
employed there is some doubt that 
the plantations would have been vi- 


able, (4) estates have access to 
research Information darned to 
smallholders 

While it is true that estates have 
been hampered in their post-inde- 
pendence activity by government 
policy inimical to forei^ enter- 
prise and estates generally, all the 
advantages listed above are still 
available to them 
it is interesting to speculate how 
estates would compare with small- 
holdings if the latter were operated 
by men who were somewhat less 
subsistence oriented, hadbetterac- 
cess to the markets for fertilizer, 
etc , and were served by research 
and extension services It seems 
clear from ether work done that 
the interest of small farmers in 
increasing productivity is much 

r eater than is generally realized 
3 It is probabie, however, that 
11 given the chance, estates could 
Increase production more rapidly 
than smallholdings since the insti- 
tutional changes necessary to pro- 
vide adequate agricultural services 
for smallholders are much greater 
than for estates 

Estates are much more effective 
than smallholdings, as presently 
operated, as a source of foreign 
exchange and taxes and thus play 
an important role In the generation 
of funds for economic development 
On the other hand, the fact that 
smallholdings can produce approx- 
imately the same real value per 
hectare of food crops might be 
regarded as all-important in a 
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country such as Indonesia where 
there is a food deficit and arable 
land IS scarce 

The preceding discussion has 
been based on a general compari- 
son of large modern rubber estates 
and typical subsistence farms No 
consideration has been given to the 
question of the relative producbon 
efficiencies of rubber estates and 
rubber smallholdings, or of rubber 
estates and modern smallholdings 
producing commercial crops Some 
crops grown by estates may not 
feasibly be grown by smallholders 
and vice versa. It was for this rea- 
son that the performance of the 
most common type of estate was 


compared with the most common 
type of smallholding 

In conclusion, the use of simple 
indicators provides a rather dif- 
ferent picture of the relative ef- 
ficiencies of estates and small- 
holdings than the generally ac- 
cepted one The measures used 
should be such that direct and rel- 
evant comparisons might be 
made 

iZULianj, "Tbe ACrtenlwrU Eeooomle SSta 
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Deceister I969(lndooe5lani 
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V ICISSITUDE nnd tataslrophc 
hive been ol (anly frequent 
occurrence in the r^orld sugar 
industry, whose history has seen many 
remarkable fluctuations of fortune In 
donesia, successor to the Nelhcrfands 
Indies, has been a sugar producer of the 
first importance for a considerable time, 
a low cost producer whose efficiency 
made it a strong competitor in the con- 
tracting '‘Iree“ market of the inter- 
war period But not even its efficiency 
could protect It Irom the Great Depres 
Sion, the planted area of estate cane 
falling catastrophically from 200000 
hectares ta 1931 to 27,600 in 1935 By 
1939 the planted area had climbed ogam 
to 94,900 hectares, then in the Second 
World War, Indonesia, the second 
largest cane sugar exporter in the world 
was eliminated, together witli a large 
part of the European beet industry, 
and the way was open for the enormous 
expansion of cane sugar production in 
the western hemisphere an expansion 
which continued in moat producing 
countries of that part of the world until 
19S3 In this post wnr phase of expan- 
sion Indonesia was denied a part, for 
what remained of the sugar industry 
after the Japanese occupation was 
laijtcly destroyed m the struggle for 
independence in 194S to 1949 
Though the time is long distant when 
sugar provided almost a quarter of the 
export income as it did before 1930, the 
desuuction of the sugar industry 

•Recovery of the Sagor 
Economic Geography, Vol 


have been a heavy blow to the new 
Republic had it not been for the boom 
in rubber prices with the outbreak of 
the Korean War In the period between 
the post Korean drop in prices and the 
great resurgence of American business 
activity in the latter half of !954 a 
period during which rubber never rose 
above 22-24 cents a pound, the real 
nature of Indonesia’s economic position 
became obvious Tor a country with 
problems of development as great as 
those anywhere m Asia, and faced with 
chronic balance of payroents difficulties, 
the resuscitation of the sugar industry, 
which had exported well over a million 
tons of sugar annually before the war 
and contributed almost 7 per cent of the 
export income was an obvious and 
desirable course of action hforeover, 
though cane is grown m almost every 
part of Indonesia the sugar industry is 
confined to Java an island which while 
absorbing (he greater part of the na- 
tional income, earns only about one 
quarter of the foreign exchange Java 
needs to expand its foreign carnmgs to 
help refute the charge which is frequently 
made in the other islands that it is a 
parasite which is appropriating the 
national resources for its own exclusite 
benefit The fndonesian Government, 
however, has taken little positive action 
Itself to assist the recovery of the sugar 
industry 

The difficulties confronting the re- 
establishment of the industry after 1 949 


fndustry fn Indonesia’ by D Vr Fryer Repnnted from 
33 {April J957) pp ITi-ltl , with permission of the editor 
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were \efy great The general uncer 
tatnt^ over the future of the foreign 
enterprise »n Indonesia »as a consider 
able deterrent to European companies 
faced with the necessit> of rebuilding 
bumt-out mils, the situation regarding 
leases and rents of sugar land was 
obscure, the deli%er> of new equipment 
was taidj , and in manj parts of Ja>'a 
bandit gangs continued to make depreda 
ttonsoncompanj property* and on grow - 
mg cane In addition to these internal 
difficulties therapidit> «ith which world 
sugar production had expanded was 
threatening to glut the market. b> 1953 
the familiar pre-war situation of mount 
mg surpluses and the prospect of a sub- 
stantial fall m pnee led to attempts at 
international control of sugar marketing 
and the International Sugar Agreement 
The Agreement attempted (so far with 
out much success) to stabilise pnees, 
allotting "free market quotas to lU 
producing signatones. The sugar mdus 
to of the Netherlands Indieswasalwajs 
based on export markets and the Jikdi 
hood of Indonesia regaining a substantial 
share of former markets did not there 
fore appear xeiy strong though refusiag 
to be a party to the Agreemeut Indmesta 
has nevertheless on balance benehted by 
it, and has provided a further example 


of the iendenc> for restnctise agree- 
ments to benefit outsider^ How ever, as 
Java carried an enormous burden m the 
pre-iw restnctioo schemes of the 30 s— - 
a policy m which fere Indonesians were 
insulted — Indonesia can fairf> daiai 
a measure of economic justice In the 
face of declining or restricted production 
of most other cane producers Indonesian 
output has mcreas^ rapidly By 1955 
the pre war sugv output had not been 
regained, but its realization did not 
appear far distant, as can be seen from 
Tables I and II The present level of 
Sugar production is stdl less than one- 
third of the 2 9 million tons produced 
in 1930, the high water mark of the 
industry , and room for further expansion 
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IS therefore considenble thoush Jt 
Aould not appc'ir that an output of this 
magnitude is at lU probable m the 
foreseeable future 

STRLcruRn AND Location of the 
Sugar iNOUSTfta 

There are a number of very distinctive 
features in the Indoiiesm sugar industiy 
which contrast markedly with those of 
other cane producers and also with other 
large scale agncuitural activities in 
Indonesia itself The most important 
section of the industry hy far is that of 
the so-called estates (Pcrusahaan 
PerLebunan) though in fact the estates 
own no land Indigenous farmers and 
small landholders cane (Tebu Rakjat) 
has always made a small contribution 
and in recent years small holder cane 
growing has expanded considerably 
nevertheless it accounted only for one 
fifth of centrifugal sugar production m 
19S4 The estate industry is entirely 
non indigenous in owncnhip and imn 
agcment but while other estate indus 
fries such as rubber copra palm oil 
tea etc include considerable British 
and occasionally American and other 
foreign capitTi investment as well as 
Dutch the hnign sugar companies are 
virtually entirely Dutch owned The 
balance of the estate industry which is 
not Dutch controlled is solidly m the 
hands of the Chinese The Chinese 
have been engaged in the production of 
sugar in Java from the earliest years of 
the Dutch East Company and can be 
regarded as the founders of the industry 
The iiaye never been entinriy 

displaced bj the European companies 
and at present with the destruction of 
many Dutch owned mills the Chinese 
share of the Industry is somewhat greater 
than in 1939 Largest of the Chmese 
sugar interests is the Kian Gwan Com 
Pttny which operates ten mills *“* 
north Java plain and is part of the Ocei 


Tiong Ham concern which has wide 
ramifications throughout Southeast Asia 
tn trade shipping and banking 
The location of the industry is also 
in striking contrast to that of olher 
estate industries tn Indonesia Of the 
1 8 million hectares of all estate land 
tn Indonesia only about one third is 
located in Java and of this almost one- 
half is located in the Residencies' of 
Djakarta Bogor and Pnangan in the 
Province of \Vest Java (Fig I) But 
apart from 5000 hectares m Tjirebon 
Residency in West Java the 49 000 
hectares of estate sugar in I9S4 were 
entirely confined to the Provinces of 
Central and East Java Climate largely 
dictates this pnttern of sugar cultivation 
in Java sugar requires a definite dry 
season and thus does not extend into 
West Java where though the months 
from Apnl to October receive distinctly 
less ra ntall than the rest of the yvar a 
dry season can scarcely be said to exist 
the TpmanuL is thus the elTective 
western limit of cane cultivation though 
at present very little cane is grown west 
of Tjirebon city itself Even in central 
Java the dry season is not really strong 
It IS strongest in the north coast plain 
Only in East Java is the dry season well 
marked its seventy generally increas ng 
eastuards being of as much as six 
months duration on the coast of Besuki 
north of the Idjen East Java including 
the Resdencies of Madiun Kediri 
Malang Surabajx and Besuki is thus 
the most important by far of the three 
Provinces for sugar production and in 
1954 accounted for 65 ,ocr cent of the 
estate output compared with 37 percent 
1 Ttie eM Ra dene es have Do icil adm nl« 
tnt VC function though itat stK* on a Rm 
dencT bsi i are itill coUecIctl The un ti of 
Local Government are the Kebupaten (Reeen 
C es) and the Prop n>i (Pruv nces) Fhe nhole 
ttnictnre of Local Government is itni contuaed 
soil ctectue, tome part* of Java are edmin slered 
as $peciat femCones (Daenh fttemenaj eg 
J«;alcajta. 
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for Central JaN'a the balance coming winch se\-en were actually in operation 
from Tjtrebon These proportions do The evidence of this long decline and 
not differ greatlj from those of 1930 or faff 15 to be clearfv seen in both the 
of 1938 so that the fluctuating fortunes countr^-sideand m theatj of Jogjakarta 
of the sugar industry ha\e not affected itself where the wrecked equipment of 
the three P^X)^•^Dces ^■erJ differenllj the former mills now constitutes the 

Nesertbeless there have been con raw matenal of stateHJwmed Pedjebit 
siderable changes in the location of the ironworks one of the largest m the 
mdustrv which are concealed m the country This works was ongmally 
above statement the present dtstribu constructed to service the sugar miJls 
tion of commercial cane cultivation is to the Jogja area now the heaw lathes 
determined b> the survival or reconstnic that were installed to deal with die 
tion of mills. In those parts of Java massive rollers of the miffs are used to 
where the fighting m the war of inde- produce metal household utensils vi=es, 
pendente w^ severe the gutted shells presses rubber mangles and other metal 
of former mills are a common sight, equipment for migrants to Sumatra- 
Other dilapidated and overgrown rums The renewal of commercial cane culuva 
can be seen throughout central and east turn on a large scale in the Jogja is thus 
Java.theirfarmerruturebemgindicated dependent on the completion of a 
by the maams of djalan Ian (Deeauvilk mm now being built for the Sultan of 
track) used for cane oanrport these Jogjakarta with equipment and tech- 
represent nulls abandoned in the great nician» from Eastern G«Tnan> lo 
depression of the 30 8. Outstanding is Madinn and Surabaja there was ato 
the daerah of Jogjakarta the seat of the coiuoderable phjaicaJ destructton bat 
Republican Governfrent dunng the m these areas recovety has been fairij 
revoluboti. In the fighting every mill rap,d Another area from which the 
in the Jogja area was destroyed In mdustry has disappeared is south central 
1931 therewere 17 moperatioi bv 1938 Java ue. Banjumasand Kedu butbere 
their number was reduced to ten of it never reon-ered from the depression 
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and the pre war production was small 
moreover the lack a( a well-defined dri 
season made the area climatically mar 
gina! Where there was comparatively 
httic fighting in 194S-49 and where civd 
disturbance has since been slight the 
industry has made the greatest recovery 
thus in Mahng and Besuki estate pro- 
duction in 19S4 exceeded that of Sura 
baja Residency which before the war 
Has tlie /ending producer In 

only two Residencies is estate production 
now above the level of 1938 These are 
Pall (fomieriy Japan Rembang) now 
close to the 1931 peak where there has 
been a considerable extension of cane 
growing m the plains south of tlieMurjo 
volcano in which the cnterpris ng Kian 
Gwan Company has taken a major part 
and Besuki where isolation brought 
freedom from d sturbance and an oppor 
tunity to benefit by the elimmaiton of 
other producing areas 
The organization of the estate indus 
try IS not significantly di/Tcrent from 
that of the days of the Dutch adminis 
trstion the most important changes 
being in sugar disposal The most 
distinctive feature is that the Companies 
or Estates own no land a conse 
qucuceof the Agrarian Law of 1870 and 


mencement of cultivation and long 
contracts not more than 30 months 
ahead The purpose of this regulation 
IS to discourage villagers from using 
the rentals from estates as a form of 
credit, a difficulty with which the 
Netlierbnds Indies Government strug 
gled without success In chepastestates 
undoubtedly obtained land at low rentals 
by exploiting the tant s chronic shortage 
of cash — the lurcher ahead the kase n as 
negotiated the lower the rent * Other 
wise there is complete freedom for both 
parlies in negotiating rents for short 
term contracts but minimum rents are 
laid down by the Government for tong 
contracts and these arc subject to 
periodic reviciv — rent regulations have 
been made annually in recent years 
A further provision of the former 
Dutch administration which has been 
preserved arises from the fact that all 
estate cane is grown on saw-ali (padi) 
land but nee is Java s principal crop of 
which It has never really had enough 
accord ogly not more thin otie-third of 
the total village sawah Ivnd may be 
phnted to sugar at any one time As 
cane is in the ground for a period of a 
year to 18 months it thus forms part of 
a three-year rotation wih rice andoiher 


the Land Rent Ord nance which while 
prohibiting the sale of land to non 
indigenes made provision for the leasing 
of land to Furopcans and others under 
certain safeguards fn the lightly popu 
lateil Outer Islands unoccupied land was 
made available to estate companies by 
the Government on long leases (erfpacht) 
and concessions but >n densely popu 
lated Java this was not povsibfc Sugar 
comptnies thus make contracts for the 
hire of village lands wh ch may be of 
short or long duration Short contracts 
may run for tip to 3)-^ years and long 
contracts for up to 2!)-^ year* short 
contracts cannot be made more than J5 
months ahead of the propc««l com 


crops such as sweet potatoes cassava 
ground nuts soy beans etc collectively 
known as pelovidjo Dy this means 
competition for land between sugar and 
food crops IS minimised The cycle of 
cultivation involving the rotation of 
crops and the virtual absence of ratoon 
ing makes Indonesia unique among cane 
producers. 

Dunng any wet season two-tbirds of 
the sawah land is under nee. Unlike 
the colono system of the Caribbean 
or the tenant cultivation In the Phibp- 


Borke Orkefarv rf |S« ht if'la’tJi JnSut 
Stttiemy I5M2 p SO slm K J JVIwr i'vnurr 
jriitrxWKi in On <tii<>lic Tfopta IMS p, 172 
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TABLE lit 

Tbr cm* or cvLnvAtiDst r« ras iavrxcsx r.'car m>vsT*T 
(V lUcr SRwmA Load) 


Dry — ‘IWd 

K Seuw— 19Si/i7 
Pit Seasoo— 1957 
V, et Sara— I95I/5S 
Pry Smery— 1955 

W« Sara— 1955^9 

Pry Sara — 1959 


(Urr-Jalr) 

Case 


pine industry the estates produce sugar 
themselves on the rented land and 
«mpIo)’ment is available Cor tndmdual 
owners or >'i]Ugers where the land is 
contreunall) held as cultivation hands 
lo eiTect the tenant thus becomes the 
landlord The 8>'stem is undoubtedly 
open to abuse but it is extreme!) efii 
cient and yields o{ sugar per hectare 
are ^ery h gh Before the war Java 
had the highest jield of sugar per unit 
area of an) cane producer and e9en 
at present it is exceeded only b) Hawaii 
and Peru The length of tunc cane is in 
the ground depends upon the variety 
planted and upon weather cond tions 



12 14 months is a common duration but 
high )ieldiog vanebes like the famous 
P O J 2876 ma> be in the ground for 
16 months or longer A selection of 
varieties maturing at different periods 
enables a longer crushing season and 
lowers costs and estates therefore plant 
up to three or four vaneties where 
possible resistance to pests and infection 
IS also minimized 

Smallholders cane can be dmdcd 
into cane grown under contract for 
processing at a company mill and cane 
processed m s mple domestic equipment. 
Non-ceotrifugal sugar of this t)!* or 
(ula Jara is confined to local consump- 
tion and competes with a number of 
other sources of sugar such as the Pal 
myra palm (Borassus flabellifer) Owing 
to the different periods of time that cane 
and padi occupj the ground and their 
d ffercnt water requirements smallhold 
ers have usually found the growing of 
cane on sawahs difficult. WTiere small 
holders grow cane on sawah land it 
w planted m the drj season for cutting 
the foUowmg )ear followed if the har 
vest IS early enough by polowidjo and 
in the following wet season by padi Jn 
the past therefore most smallholder 
cane was produced by dry fields (tega 
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Ian), leaving the sawahs lor food crops 
But m some areas the capacity of recon 
structed mills exceeds estate production 
and smallholder cane is now eagerly 
sought after, though its sugar content 
13 considerably below that of estate cane 
Political changes, too have favored the 
expansion of smallholder production 
Thus since 1950 there has been a con 
stderable expansion of smallholder cane 
on sawahs, in 1954 almost 16,400 ha of 
sanah land was planted to smallholder 
cane, almost double the pre war area, 
while the 11,500 ha of dry Retd also 
exceeded that of 1939 The total area 
of sugar cane grown by Indonesian 
farmers is almost certainly much larger 
than these figures indicate, but though 
grovin by every Javanese village for 
chewing, smallholder cane for crushing 
at a modern mill is quite restricted in 
distribution In 19S4 the Residencies 
of Afadiun, Kediri, and Malang ac* 
counted for 62 per cent of the small 
holder sauah cane (cf 38 per cent of 
estate cane), whde Kediri alone pos 
sessed 67 per cent of the dry field cane 
The conflict of land u«e, (hough 
reduced by the lease system, is neverlhe* 
less a real one Despite the upward 
trend m rice production since 1950 to a 
level now well above that of 1939 there 
15 a chronic nee shortage m many parts 
of the country and Government refusal 
to make anflable foreign exchange for 
nee imports while permitting importa 
tion of many scmi luxuries is a source 
of continued imtallon to many Indo- 
nesians* Tor the first time since 1950 
rice output in 1955 showed a decrease 
iWtteprc w fiTTityiamo/anTiv^fierewtf 
due to unfavorable weather ThcSO.OOO 
hectares of estate cane represent only 
aboutl jpercentof the total sawjh arcs 
of Java and Madura, but the productiv 
ity of these sawahs is considerably abowe 


the national average, and it is m the 
local rather than the national setting 
that the issue should be judged As 
Robequain has pointed out, sugar culti- 
vation has affected alt the best sawahs 
in that part of Java suitable for cane 
growing* An officiaJ of a large company 
interviewed expressed the view that the 
operations of the companies mvolv-ed 
no conflict of land with food crops but 
(hat this was traie of smallholders whose 
productivity was much tower and who 
employed a two as opposed to a three- 
year rotation It was added moreover, 
that because of the heavy use of fertiiiz 
era on cane grown by the companies and 
their euctiiig standards of cultivation, 
the productivity of sawahs leased for 
sugar was grintor than if ncc alone w ere 
grown The considerable growth of 
smallholder production suggests that 
cane growing is a profitable operation 
at present, but whether the taitf who 
teases his land to n company would be 
better off if he could afford to forego 
the rent piyment and cultivate the 
land himscU (which was frequently the 
case before (he war) the writer found 
difficult to decide not unexpectedly 
(t IS denied by the companies on argu 
inimts similar to the above 
Inseparable from the conflict of land 
use IS tlie conflict for water, both 
nee and cane need imgaiion water, for 
though not essential for cane it is an 
important factor m the high yields 
obtained by the estate industry In 
the early stages of growth, water is 
often poured over the plants by hand 
bter It IS distnbuted over the field by a 
system of rectiAncarrfifdVar fgw'm'iwjiur 
and go! maiang) which arc made during 
the preparation for pbntmg Hstates 
pay forungation witerwhilefarmefsdrt 
not Its cost lieing included in the land 

*0 Rctwiuatn Lr llrtiU i(a!ats t9i6 
n. t6S trtntUln) E. D Labontr a» tUUfj 
imjtnaita atij lit 195 
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tax and in the past estates have 
attempted to claim a pnont> »hen 
water has been short However the 
wadu\ or re«eT\oirs which were con 
structed before the ^ar to ser\e the 
sugar areas have a capaatj much in 
excess of the demands of the industry 
at present and m recent jeara Ja\*a 
like much of Asia has experienced an 
excess rather than a deficiencj of rain 
Ho^'ever population pressure and a 
run of dner jears could make the 
problem a serious one \\ ater is div ided 
between the various sa«-ah crops in 
some predetermined proportions ustiali> 
m the ratio of 4 2 1 for pad cane 
and polowidjo respecti\ el> though var> 
iDg to 2 1 1 according to local condi 
tions and practice. 

PsoorcmiTy akd ErFiatsci 
The producUt its and effiaency of the 
Java sugar industry has for long been 
very high a necessity « nee the island 
unlike other unportant cane producers 
has never had a lai^e protected or 
reserv-ed market and has had to com 
pete on the free market for the dis* 
posal of the greater part of its output 
Costs of production before the war were 
among the lo« est in the « orid unfortu 
nacef> for Java, costs of produetjon are 
of relatively little s gmficance in the 
chaos of economic contradictions and 
anomal es that constitutes the world 
sugar industry Output per man the 
real test of economic efhcienc} is at 
present below that of before the war 
Indonesian compedlion would become 
acute if the opportunities for cost reduc 
don whch undoubtedl> exist were 
realized However many of these 
opportunities depend on changes m the 
polidcal and social environment over 
which the industry has no control. 

In 193S Java had the h ghest vield of 
sugar per unit area of cane harvested 
in the world the average of over 160 


<]tnntals per hectare (6 4 tons per acre 
approximateI> ) represented a tenfold 
increase m productivity over that of a 
centurv earlier when the introduction 
of the Culture S>-stem marked the begin 
mng of the modern endustrv ^TeWs of 
estate canc are at present much below 
those of before the war up to 1953 
>ields did not rise above 100 quintab 
per hectare harvested i.c about the 
same as lo the first decade of this 
century but s nee 1953 there has been 
a marked improvement (Fig 2) In 
the meantime Hawaii with onl> slightly 
I iferior j lelds to pre war Java has 
stepped up prTxluctivit> per acre b> 
over 40 per cent It is extremely doubt 
ful if Indonesia can match this perfono 
ance unless there is some coneideraWe 
change m the social and political climate 
which seems improbable m the im 
mediate future. 

Nevertheless Indonesiaspresentyield 
IS con£iderabI> higher than most other 
cane producers man> of these too have 
onI> recentlj regained pre-war vields 
(nidipp nes Formosa Brazil) while 
others show no appreciable advance ae 
even a decline on pre-war productmt) 
(Puerto Rjco South Africa Fiji U3.A) 
The h gh j ield» m Indonesia are due to 
the use of imgatKm heav> application 
of fertilizers and the use of b gh > lelding 
vaneties. The work of the Dutch plant 
breeders at the famous I^unian re- 
search station in producing new vaneties 
with a higher sucrose content and 
resistance to disease was of profound 
importance not only to Java but to the 
cane sugar industry everywhere m the 
world Smallholder cane for cmshing 
averaged only 74-76 quintals of crystal 
sugar production per hectare harvested 
before the war but there hag been no 
subsequent decline and present yields 
are well up to the former level 

The sugar estates have always been 
the laigest consumers of fertilizers m 
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the Netherlands Indies ami Indonesia 
the only other important consumers 
being the tobacco estates v. Inch in Java 
likewise lease land from villages Up 
nardsof 100 000 tons ivere used annually 
before the war principiUy the nitro 
genous fertilizers sulphate of ammonia 
and sodium nitrate Three applications 
of ammonium sulphate around each 
plant at successive stages of growth 
totalling 4-5 quintals per hectare is the 
usual practice But costs of imported 
fertilizers are heavy (virtually none are 
produced in Indonesia itself) and the 
pre-war fertilizer consumption has not 
been regained Other inorg-inic fertihz 
ers are little used cane unlike rtce shows 
limited response to phosphatic fertilizers 
When used double super phosphite is 
applied at the time of planting Small 
holders make negbgible use of inorganic 
fertilizers an important factor m their 
lower productivity BufTalo manure is 
the principal fertiluer used but a laige 
application is necessary for a high return 
and bulTalo bkh most other livestock 
are atill below pre war numbers Green 
manuring is also practiced by small 
holders legumes such as chickpea (Caja 
nus cajan) being sown on the ridges 
betHcen the jwung cane plants and 
turned in w hen the cane is earthed up 
The introduction of progressively 
higher >telding varieties of sugar cane 
was of great importance m maintaining 
the industry m a strong competitive 
position in the da>‘s of the Dutch admin 
istnuon Thus tl e rcpJarcincnf of the 
widely grown variety Tjircbon Hitam 
(Black Chenbon) b> the Pasuruaii bred 
PO / lOOniscdyeTcfBfromafittfemore 
than SO to neirly quintals per hi be 
tween 1880 and 1890 the introduction 



Fic 3 Cane Tetdi and irngat nn channel 
Kedir East Jatn 


parasitic plant serat was a chiractenstic 
of the new cane POJ 287$ Shortly 
after its appearance in 1927 this famous 
variety revolutionized the Javaiesc m 
efustry, and by fOW occupied over 90 
per cent of the estate sugar arei But 
in turn It tended to become superseded 
by still newer varieties and by IW9 its 
proportion of the total estife plantings 
had filtcn to 70 per cent In addition 
to the variety 2878 estates at the present 
plant (he newer POJ varieties 2967 
J0I6 and 3067 and HVA 124 But 
like many other of the specnlizcd 
scientihc services m Indonesia the 
Pasuruan stolion has virtually ceased to 
function Since 1950 and Java is out of 
the running in the constant search to 
reduce costs through the activities of 
the plant breeder* It is vitalli neccs 
sary if the Indonesian sugar industrj is 
to regain us former competitive position 
that research services with an adequate 
budget aiul siifiicieiil trained personnel 
be provided for the industry Thtsame 
coufd be said however for ill the other 
pbirCamnr tnxiWfntfS’ it 7 /ituBitcsix 
The lower productivity per hectare 
harvested in the estate industry it 


of If 247 lifted sugar jields to over 100 
quintals bv 1910 and C K '*8 nnd 
U I 52 to almost 125 quintals per hi 
harvested by 19»3 Ressance to 
d vdsc particular^ attack from the 


present ca i be partly e^phmed by 

'For MWe un»{>U reiviii there h aleo 
a tendeno In nun) piris ol the vorU (or the 
>ielils of ■ variety lo drel ne w th the ponage 
oflroe ikaht r uver of vanelHrru thus often 
dedraUe 
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unfa\'orable seasons but m the main is 
undoubtedl> due to the changed social 
and pol tJcal enwronment. This prob- 
lem IS common to other estate industries 
of the country all of «hich haw lower 
output and productmtj than before tbe 
war Estate labor is h t,hl> unionired 
m itself a des table deselopment but 
Communist influence is strong and labor 
too often works hours which are tnsuf 
ficient to keep processing machinery 
operating at full efhciencj Output per 
man is difficult to estimate with a large 
number of seasonal workers but the 
output per man m Jawn sugar m lls is 
probablv no more than one-tenth that 
of Australian mills in Queensland \Vh le 
the unions continue to regard them 
selves as in the varguard of the fight 
against the vestiges of colonial sm 
I e the fore gn companies it is uni ke!> 
that effiaenc> can be greatlv increased 

StCAK OlSPOS-SL 

Lake most care producers tbe buU 
of the pre-srar productioo of Javao 
sugar w-as destined for the expon mar 
ket domestic consumption was oa]\ a 
little osTT '’00 000 tons and per capita 
consumption was one of the lowest in 
the world only 4^ kg per annum 
Lnlike that of most other producers 
Javan sugar was exported in the r^ned 
as w-el] as the raw state although at 
present this practice is becoming i-i 
creas ngl\ common. Asian cotmtnes 
haw alwaya been the best markets for 
Jai-ao sugar though small amounts 
reach Europe frwn time to time. At 
present the mdustr^ is stiU mainly 
dependent (Ki the domestic market, 
though e r po r ta have increased rapidly 
Up to 19o3 e xp c Bts were smalt. Indo- 
nesia refused a quota of 150000 tons 
offered by the InteroaUana! Sugar Coun 
cQ. and requested a quota of 4o0000 
twB on the bas.s of its pre-war export 
of over one mill on tons. This was 


rejected by the Counal and Indonesia 
has therefore failed to join the Inter 
national Sugar Agreement wheb » to 
operate until 1959 By rationing home 
consumption in conjunction with tie 
growth of output substantial quantities 
of sugar were made awilable for export 
while other producers have accep ed 
quota reductions In 1953 exports rose 
from less than 2000 tons to over 100 000 

tons m 19a4 therewasafurtberincTcase 

to over 220 000 tons and for 19 5 ex 
ports are estimated at over 400 000 tons. 
BraaH another non-^ignatorv has abo 
managed to increase its exports sub- 
stantially Japan has bee n tbe largest 
buyer of Indonesian sugar ard has 
negotiated for the purchase of 200000 
tons of Java raws for 1956 Other 
impiortant buyers have been Bjmu 
India, and TTia land A signiflcaot 
develejrreot has been the purduses of 
Eastern Bloc countnes piarticularlv 
China which was the largest buyer after 
Japan in 19>5 A not uni ke!j devetepi- 
ment is the purchase of Indonesias 
sugar by the U.S.S R. which has recent 
ly b e en a substantial buver on the world 
market Increased trade with the Cbm 
riunist worid inentab’e howevo’ 
ard the piresent Prime Minister All 
SastToam*djojo ha< already stated its 
desirabibty Since 1954 the expxwt 
trade to Asia as well as tbe domestic 
trade has been reserved to Indonesian 
nationals, which h.-»« meant m practice 
that the Chinese dominance of the sugar 
trade has increased substantially 

Indonesian domestic consumption 
while absorbing rather more than half 
of the current output is still very low 
and the pwe-war per capnta consumption 
has only very recently been regained 
Allocations to the home and eipiort 
market are made by the su^r piroducers 
syndicate N lVwA.S (Netherlands In 
dies Sugar Producers Syndicate) which 
acts as the agent of the Government 
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There IS undoubtedly scope for a very 
substantial increase in the domestic 
consumption This largely arises from 
the very high internal price of sugar in 
Indonesia 3 3 Rp per kg (about 15 
cents per Ib ),nhich isvcry substanbally 
above the world price a reduction in 
the various taxes on sugar could bnng 
about a substantial increase in local 
demand 

Prospects 

The sugar industry in Indonesia has 
recovered at a rate that hardly appeared 
possible in 1950 and at the present 
Indonesia does not find it difficult to 
dispose of the whole of its expanding 
output Rut Indonesia cannot hope to 
enjoy immunity from the world problem 


of overproduction forever Opportu 
iuties for a reduction of costs exist, 
though it may not be possible to realize 
them unfortunately the balance of cost 
advantage is seldom a telling factor in 
the world sugar trade \\ith the in 
creasing tempo of economic development 
in Asia and an increase m Asian incomes 
there should however continue to be a 
strong demand for Javan sugar, and the 
geographic advantages of the island are 
considerable It is highly probable, 
howe\-er that if Indonesia became 
burdened with a large sugar surplus the 
interest of Communist buyers would be 
sharply heightened fn such a situation 
Indonesia could act no differently than 
other Asian countries already faced 
with this problem 



Spccialiycd Fanning 


Ontiidi t/iL tropics, utiere ue hate alrt.ad^ sent certain disimctlt e 
examples of spteialiicti n^cblhirc, a number o/ crops are ctuirnc~ 
tcri’itually f'ronrt on /nnift nhich pixntuce only one crop ora limited 
namberof related crops The products dtfji r uidily , the farms range 
greatly in site, and many rigtons contain examples of this type of 
agneuttme Forcoiueinciicc, attumht rofllsesi crops tihtch form the 
basis for a high dcgri e of spxciaUzatton arc tatludid logcllu r in Hits 
section One common ckaractcrisltc of tlw tanotis examples of this 
type of agnctillim is that the protlucls usually arc of major tmpor 
lance In iitletvaltoital trudx 

In many nspicls, there an utdc tonations in the charniti nsties 
of Hie systems under ukich tiuse crops are graun Winat and oilier 
cereals are typically i.xUnstue crops ocaipying large acreages near 
the dry mar^HS of cutUiaPte land frregtitur rainfall, gotemmcnl 
controls, mailable transport factUhes and thi demands of a nor\d~ 
\cide matlcl ore bit a fete of the factors influencing grain fartnhig 
Jackson'sartlcledlscusscs the atlenipts of the Soilct Vnion h expand 
its area of uheat production and suggests tanoiis problems iniolted 
in such expansion dlUtng and Rogers desenht Ihe several types of 
uheat and areas afprotluelion important In the United Slates 

Tobacco, unlike uheat, is groim IntcnsiLcly This is partly a re* 
«^ons<* to goiemmcnl contnds, bit it also n/lecis the high labor 
rcguliTiaents cf (he crop U is a major Hem in intcmalional Iradi 
andisHiiisqfjeeted both by naltonal and uorld niarkel conditions The 
^fcMurtry article discusses cament pivblews of tobacco production 
In the United States and lllusirafes the compiexlllcs Iniolved infor- 
tnulailng a production program The final Ino articles in this section 
deal u ilhflber crop s large examines the impact of got eniment eon- 
hxilsoncoltonprodiicllanandtndlcalesthelmportance of labor, tcaler, 
and other lanablcs to the geography of this crop Puterbaughdis- 
cussestheittcrcasedeompctiUonfromsynthetie/ibers — stilt another 
la liable affecting cotton production m the United Slates 


THE RUSSIAN NON-CHCRNOZEM WHEAT BASE' 

W A DOUGLAS JACKSON 
Vnb*rtifi/ of W 


T he publiaty sumnmding recrot aWtmpts 
lo expand crop production in the Soviet 
Union, such as the ploughing of wgin and 
idle lands in the eastern regions of the coun 
try, the so%\ing of com for hNistod: in seem- 
ingly almost all parts of the cultivated area, 
and the de^eIopment of imgation in the mois- 
ture-deficient regions of the south, should not 
be permitted to obscure the efforts which the 
Soviet regime has made over the past quarter 
of a century to create a commercial wheat 
base in the non-chemozem or podsohe soil 
zone of European Russia. 

Until the early 1900s when the drive to 
expand the cultivation of wheat in that part 
of the union began, the ooD<hereozem zone 
had never been an important producer of 
wheat Fnor to World W'ar I, in an area 
where the total land m crops amounted to 
someivhat less than SO million acres, that sown 
to wheat represented less than a million acres 
Indeed, m peasant agncultiue, rye, oats, and 
bailey were the standard grams, with pota 


and expanding cities relied almost entirely oo 
Imports from the wheal producing steppe 
re(pons to the south and southeast* 

The Stalmut goal, the building of social 
in one country through the 
mighty mdustrial fortress, required that 1^ 
be made available to the workers atlrarted to 
the cibes that would mushroom m the future. 
Consequently, the decision was shortly 
after made that a commeroal wheat 
established in the non-chemozem zone pi® 
was designed to mcrease the supplv 
htead (m preference to rje or black bread} 
to the cities of the Central Industrial 
and would lessen dependence on. and leogw 
of haul from, other regions of the eountrj 
Such a dnvc would inesntably arouse pw* 
ant opposibon, m part because it would t® 
counter to tradibonal peasant attitudes aw 
experience, but also b^use, as an crutcoffi® 
of coUecbvizahon, it would consbtute along 
with other controls immediate state direcbcffi 


toes and flas contnbutmg to the general , „ tea- 

. V . -t *Br IftZa, tbe cliief sooite of wheat for to* 

pattern of land ublizaboiL Throughout the c}»n»7JTn the South, inclwhng die 


decade following tbe Bolshevik Revolubon. Vbaine North Caucasus and Crimea The 


some years showed an increase in wheat was of Memdaijr uDportaoce as wrm 

acreage above that of tbe pre-revolubonary hUct. ho-wer, m ^ 

5,.., “Jportant during the mid IKOi. The central 

period, but there was no strong upward trend, nomn ame supplied only sman quantities. ^ 
Certainly, m 192S, on tbe e>e of coUecbviza \Tadimir P Tunoslwnho AgricvlMoI Busib ^ _ 


Certainly, m 192S, on tbe e>e of coUecbviza \Tadimir P Tunoslwnho Agricvltvral Busib ^ ^ 
bon. the non-chemozem zone with Its large ^”6^ {^Stanford Stanford University 

, ,, , , , . ’Tunoihenlo poults out that dnrmg the 

^ tnpie .was uDde^m m the the sources of supply for the ottes particularly^ ^ 
summer of X937 supported by a grant for Sfavie and non^beniozem. were very unstable In 1905-29 t« 
East European ^dies from the Social Science Re- oantple. the South had practically do 
search OronciL The maimsciipt w oomrfefed while wheat {in part due to climatic conditions) 

^ author ^ on W during ^ auhuM quarter. Asiatic regions provided about 60 peramt of tte 
Thus the length of haul of gram s^fs 

Researrh Ce.^ the facQitfes of which are gratefiJIy m particular, by the end of^ decade bad incre**^ 
acknowledged. substaatiaDy IWd, p. 429 

•The Russt^ Non -Chernozem Wheat Ba$e'‘ by W. A. Douglas Jackson. RepnnleJ 
from AKKALB —Association of American Geographers , Vol, 49 (June 1959), PP 
97-109, mth permission of the Association of American Geographers. 
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SPECIALIZED FAR^^NG 


Table 1 — ^Total Crop Grauj axd \\ heat Acreaces w the Nos Oiervozem Zove tor Selected Team 
( fn miSionf of acm) 


Tear 


Cnia 

Wlml 

WTieit A) A 

percent trf 
aU cnin town 

total aep*«wv 

1913‘ 

32 0(502) 

25 6(432) 

7(10) 

2.8(21) 

786(862) 

1926’ 

558 

447 

10 

26 

804 

1928 

568 

446 

9 

2.0 

769 

1930* 

61B 

457 

11 


746 

1932 

640 

447 

16 


694 

1934 

674 

466 

4.4 


717 

1937* 

€80 

470 

76 


710 

1938 

660 

450 

74 


68.4 

1940“ 

65,2 

44 7 

84 


686 

1950» 

608 

4IB 

46 


68.7 

1952 

63B 

436 

66 


674 

19o4 

630 

436 

96 


690 

1956 

647 

380 

67 

176 

590 


lScr«kM Bmlalit'CC Rmtll e XX Vrkt. SbomA labitfto-rkQMimlchnkab tvntdmd xt 1901 19** ft- (Mdko* 1^’ 
59 78-89 Tlae Mcond Mt ei diU Arc Inn ^«rodnM KA<nliilAc« ASFSIL SBIuhcknUI klximlk {kiMOw 1957) 55 
Tke hnt Kt at ditA Arc far district) oluch ctutrd u o( 1915 end tkoi Arc not usmparAkU with the URcr Kt whick ur bun 


d In 1958 

aSloMificknlrli SpmacAnik SSSR <4 1928 (MOACO* 19*9) pp 180 17^70 158-87 
tSatricUrficAAslcac SrroiuTcfco 8SSR SutatkhnUI ctkcfodalk < kf meow 1615) 55 934-3? 34*^5 

• * ^SowUchflkll •pravochaik (kiatcov And UnODfrAd 1939) pp 41 43 M ft 

• rotmyt Plptkcfiodl SSSn Sutiancbobl tbomik (t vtiU, klccco* 19 a7) VoL 1 pp 174-82, 200-08 374-8 338-48 


of land utilization Wheat had not been 
grown extensively in the noiKhemozem zone 
in the past simply because the peasants had 
not found it profitable under prevailing soil 
and climatic conditKTtu Much better adapted 
to the wet acid soils and cool summers of the 
zone was hardy winter rye the staple gram 
of the northern and northeastern European 
plam The attempt to mtroduce wheat culture 
widely into the non-chemozcm zone would, 
therefore to some extent negate the idea of 
regional specialization, which requires that 
crops and livestock be raised m areas where 
condibons are more favorable making tbe 
activibes most economical,* 


AHEA or STUDY 

In order to permit a better undeistanding 

♦The XVllh Party Congreii in 1930 clarged the 
Lenin All Union Academy of Agrlcolmral Soencck lo 
examine the question of the rational distnbubon of 
crops and branches of azncultural activity involving 
the rubstitiitum of less profitable crops for more pnf 
itable crops assuring the USSR of the posslnlity of 
a sufhcient supply of the banc food and tedunal 
crops etc,, etc. Certainly in view of the supply of 
lune and fertilizers available to the farms ol tbe Wni- 
<±>eniozera zone, the attempt made witiun a few yean 
to expand ifguLficantJy the acreage m wheat would 
seem to contradict the directive of the Party Babak. 
writing at the end of the 1930’f, neverthelea^S 


of the history and nature of the Sotiet dn'C 
to create a commeroal wheat base in the non 
chernozem zone, the present study has been 
restneted to an area embracmg 19 obbste 
aad 7 autonomous republics fn the central and 
northern part of European Russia (Fig 1) 
These provinces were selected on the basis rf 
available and workable data Excluded from 
consideration were the Baltic Republics Bel^ 
nissia. and the non-chemozem oblasts of u*® 
Urals since administrahs e boundary chang^ 
kvith respect to those temtones have made the 
pertinent data difficult to assess and correlate 
with any exactitude over a penod of 
Northern Siberia did not figure to any extent 
in the program and therefore has not been 
included Nevertheless the area thus deli® 
ited for the purposes of this study constitute* 


exampUs of prog naz m this task tbe increase in the 
area In gram crops m the eastern and Dotv-cheroore*” 
r^ons the spread of wheat northward, the 
« new cotton and sugar beet regions, etc S S 
^ V F Vasyutin, and Ya. C Feigm 
Crogrepfty of the USSR (New >oik 19o0) P- 3^ 
according to Obolensku, the Academy O" 
not fulfill Its important " and “for 

yean entirdy ignored the introduction of 
joundeiations into agriculture" K. P Oboleos^ 
Probelma ra tsion a l aogo raanesbcheiiua J spctai- 
zatnl $el skogo khoualrtva v SSSR," in \ oprwy 
^thcheruUt i Spetria/uetriJ SeFtkogo 
(Moscow 1957) p 23. 
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t Arable Sittable 


(In mlUioM of acres) 


TIIE DBtVE FOR A \\1IEAT BASE 

Although the First Five ^ear Plan {192S- 
32) and the collective re-organization of 
agriculture that accompanied It hrou^t an 
inaease in wheat acreage (Table 1 ) the con 
certed drive for a northern wheat base began 
officially wth the Second Fi\e Year Pbn 
^93.3-37) » Surveys and studies of northern 
climatic and soil conditions were orga^ed 
and earned out in the summer of 1933 aM 
amb tious goals for sowing wheat were estab- 
lished It vns proposed to expand acreage 
during the plan period hy more than seven 
tmes raising the total area under ™ 

the zone to more than ten million By Hu7 
therefore the wheal acreage of the non-<*er 
Dozem zone would represent about P" 
cent of the total Soviet wheal area Indeed 
the non chernozem zone was to be^e, it 
goals were fulfilled, a secondary producCT ol 
wheal « deaelopmcnt which \yould Invohe a 
tnaihcd change Iwth in the traditional posit^ 
of wheat among other northern grains as 
as in the relationship of the non chernozem 
zone to otlicr regions of the country in mar 
Vetabibty of wheat 

Much of the planned Inaease in aaeage 
was to be achieved through the cultivsho^t 
virgin and lillle-used land ‘b* 
mates of whlcli were considerable (Table^ 
In fact at the XVlllh Party Congress in IW 
whae the plan to aeate "a steady 
In the central and northern regions ot tu^ 
pean Russia avas reaffirmed* Stalin Indicate 
that about 12 million aaes of 
In the non-cheroozem zone^ld f« uHbz^ 
immediately for wheat * Thus . 

drive to expand the sowing of w 
the mrtli tvas tatcoded to “>™ 
expense of other agricultural land 
ratha through the occupation of new ^ 
The collective farms would continu gi 

Kaf Utnil Plan tto ylHto 

otaoa SSSR (1933-1637 eg) 5^“?^ 

15-81 Scx<crrmla P.^etucfirwito Baxa SSSn 
jrad 1034) p. 3 

‘Poeloecdmls 1034 No 2 p ZSS « 

’A K. Slievllasln 

SfuCTo-Vortot* (Mtwcow 1953) P nccltenio- 

•V E Pisarev -la^aia 
icmnol polose " Socrtiloto As™“"" 


Tot*l »>*• of Cro^^Iswl 

'Toriu''^ wh« wlia wbe*l»ht 
f rovtare nii able to outlliftoS Um ng 

NorthereKnii 15 JO 

Leningrad Oblast l<-8 24 1-2 

WesfaxnObW 110 27 21 

Moscow Oblast 22.9 8 6 2 0 

Ivanovo Oblast 12.1 19 J5 

CoeWObJast 24.2 no 1" 

TatasASSR 156 77 n.d 

Total 101 S 35 8 95 

iSrcrnuM rJimfcAiwl* gait SSSR (UntaarKl 1M4> p 
U 

rye and other traditional aops but in addi 
tion they would assimilate new land for wheat 
By 1937 to all ouhvard appeivan^ con 
s derable progress had been made (Table 1 
Fie 2) Within the study area the pbnting 
of wheat had grown to more than seven md 
hon acres with wheat constituting about 15 
Dcrcent of all Grains sown. However in giite 
Sf^^ns statement at the X^Ith Party Con 
cress tie fnoease In wheal came not so much 
through the use of virgin land ra&er wheat 
was smvn on pasture and 
requiring little initial investment* To some 
also whral 

oats .VMe Iho prfn™ ediUon ot the Soviel 

agncultural cncydepedia revved thet eiore 

thm so mfflton seres rf lend had beee ^ 
daimed m the noiKhemezeie zone tom 1933 
to 1936’* it seems doubtful that such bnd 
contributed significantly to the inaease in the 
wheal area Aetuall) Uie total smra ares of 
the noiKhentozem zone f 
Second Five Year Plan by only hra rfhon 
acres thus laUmB far short of the original 
™nl Nevertheless It was this diarnatic es 
Mansion in wheal acreage that led Balzat 
Vasvntin and Feigin to stale in their [newar 
Ec^omic Geography of the USSR ^t a 
nesv wheal base has been created m the non 
ehemozem zone a lelaible 

which ptovidet the country woth supplemen 
*eSmkt Acricalairal Prcrsaniianon end ^ 
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Table 3— Crances is Wheat Acreage 
Provinces w the Non Chernozem Zone 1937-40 
(in acres) 

ri IMS »94^ 




Gofli Oblast 600 600 663 700‘-65i 800* W IM 

Kirov Oblast 270^0° S')* ^ MO 
UrungradOhlast 444^100 384 700 -375 8M 27^ 
Moscow Oblast 345 400 310 400 - 262 700 163^ 

J fotnmi/# FioihcAaJi SSSft 193S a pp 63 74 fi«^n 
1 Nmui» lunv ThM SectoU-arf AirteW/u • of «"« USSH 
{Sunlort SnSlonl Uolveitity PwM, 1940) p 7M 
S F Demidov in Sociallit Arif «*«>■'» ( Si«aUJl«id>Mkoo 
ZenledeUs) IMZ. No 2 p 91 

tary resources of coirnnercial gram to meet 
flte needs of the caties of the Central lodiis 
trial Region ‘‘‘* 

The upward trend in wheat acreage con 
tmued in some non chernozem obbsts mto 

1938 but thereafter came to a general halt 
(Tables 1 3) The Third Five Year Pl^ 
(1933-42) had directed the kolkliozy in the 
non-^emozem zone to assimilate sis million 
acres o! vugm land However no major to 
crease in the wheat area was called for un 
the other hand the regime relaxed its drive 
and offered by the decree of December -8 

1939 some cliolce to tlio collective farmm « 
to the grains they were to grow those to Uie 
non-chemozem zone responded by 7«twing 
to traditional crops » The approach of Worn 
War II may have dictated concessions to the 
collective farms In the non chernozem zo^ 
however senous difficulties must have ^ 
come teaddy apparent as a result ol me 
relentless drive for wheat in the mid^s in 
the haste to reach the goals 

agronomic pracbccs including the in 
tion and maintenance of proper crop rotaticrM 
were largely ignored At the same time 

H Balznlc op cit p 374 , 

“TrrtH Pto/ifeinU TUn KozMIo 
tlalHM Soiuza SSR (1938-42 gg.) 

P 70 By 1941 ameUoraUve 

out on some three million Boes of f«JmB of 

much of this land served to stiengthcn ll e 
IvestocV See Sef.Jiofcho-lalrftiE""!/^ 
Nechen.<WT>.«H Polose (Leningrad 1«9J P 
“Pages 723-24 of Jasny cited I" 

Jamy writes that the thw 

part of ll c spring wheal planned . allhoieh 

winter rye part of iho planned win^ 

by any other crop In **« 
gatory del veries to the govemmenL 


Table 4 —Wartime Decline ln Sprino Wheat 
A cPEAces ON Kolehozes for Given Provinces 
w THE Non-Chernozem ZoneI 
(in acres) 

rwtoca ' >««> 

Veliki Laid Oblast 68500 14^ 

Mari ASSR 74 100 39.500 

5!Sbriotu.t 128 ooo tK 

kioseow Oblast 150000 89000 

iSSiSR 1499900 891500 


reduction m pasture land and to some extent, 
in feed grains could not but have an advme 
rffect on hvestock raismg already reeling 
under the impact of coUectivizaUon ReRect 
ing the response to the change in policy the 
sowing of wheat m the non-chemozem m 
1940 declined to scarcely more than six imi 
lion aaes , , . . 

Dunng the war when part of the nen-cher 
nozem zone lc to the west of Moscow fel 

to invading German annies 

wheat eoDlinued to declme (Tabic 4) rMCh 

mg by the end of the conflict probably aW 
of the seven million acres sown “ 

The immediate postwar period saw the so- 
viet regime again turn lU ““ention to^ 
northern wheat base in an effort to 
the losses endured dunng the 
nrv 1947 the Plenary Session of the Central 
Committee of the Communist Party directed 
the collective forms m the non-chemtKem 
zone to increase the sowing of sprmg wheat 
by 500000 acres and raise by 1918 total spnng 
..L.1 acreage to mote that, fom m.Uloo 
Moreover since much land, including that 
tilumed dnnng the 1930s had gome 
Into bosh aod had been m»tt™ded dotmg 
the war it was recommended that it be put 

immediately into use « i, „ni 

Recovery however was slow 
until 1930 and particularly after XIXlli 
Krty Congress to 1952. that a signifi^t to 
creJe in wheat acreage again occurred. By 
195-4 the wheat base in the non<hemozem 
existed of 95 million acres a record year in 

wpisartv op ri( P 43 

* SfTtkoltliDiiotrtpe nye UeUaraltU e Nechmo- 
PnioM n 14 A. C Trutnev Obnbotka Tie 

iccommerul d as Ule M 1954 
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acreage and this represented about 21 per 
cent of the gram area compared with IS 
percent m 1937-38 (Table 1 Fig 3) Since the 

area m grains grew by only 1 7 millioQ acres 
from 1950 to 1954 the 4.4 million acre wheat 
increase dining the same period was adweved 
largely at the expense of other crops notably 
rye and oats ** 


age temperatures above 10® C ) Wiieat 
may he sown farther north but such fields are 
essentially oases of cultivation found mainl> 
in protected nver valleys 
Southward from Leningrad to Moscow the 
frost free se-ison lengthens from 110 to 130 
da)s and normally is of sufficient duration 
for wheat to mature** S nee climatic condi 


However in 1955 decline set in again Tie 
remarkable expansion in wheat acreage re- 
sulting from the ploughing of virgin and idle 
lands in the eastern regions of the country 
undoubtedly had repercussions on the non 
chernozem wheat base At the same time the 
persistent piohlems associated with wheat 
culture m the non-chemozem zone may also 
have again dictated a shift in emphasis as In 
the latter part of the 1930 s Nevertheless bj 
1956 the sowing of wheat in the non cberno 
zem had fallen below the 1937-38 level al 
tl ough wheal continued to constitute a much 
larger portion of the grain sown than In die 
prewar years 

■nn FEOBLEXtS OP WHEAT CCtTURE Df TWE 
»ON-atEm.OZE»l 20VE 

Although the Soviet regime has claimed 
diat ft has bcCT successful in pushuig (he hm 
its of wheat cultivation nordnvard far beyond 
that achieved before the revolution ” the non 
chernozem wheat base involves essentially the 
southern part of the zone roughly south and 
southeast of Leningrad In European Russia 
the northern limit of steady wheat cultivabon 
rnarehes closely wth the 6(Jlh parallel east of 
the latter city but dips soulbxvard to the 
neighborhood of Pmn ( Molotov ) as the Urals 
ate approacl ed This line represents the tfaer 
mal limit of wheat which according to Soviet 
agronomists, totals about 1600 Centigrade de 
gtees of summer heat (le the sum of the 
mean dxiJy tempCTatures for daj'S wth aver 

"’Tfie decline in rye and oals amounleU w aesny 
mlUion acres 

"W A Dogglas Jaclron "The M pn 
Lamli ci Wpjtem 5Wa and Northern XaMiihitan 
A CeoETsphlcal Appraisal" GeoEnipl*«l Beeiew 
Vo) XLVI No 1 (1556) pp 1 19 

** K. A FluVsbcrger P«i imKsy { Moscow and Lm 
ingwd 1933) pp 160-62 

"C T Srfiantoov -SpeWeluatsU aelsVoUioiiabt 
vennyU laJonov po kl maHchesVom t prlmaks to 
RutenlevcdJtvo SSSn (2 voJ*, Leningrad and Ma»- 
IW3-34) \oL 1 pp. 1 16 


twns in winter throughout much of the non 
chernozem zone are severe a large portion of 
the vdieat must be sown m sprmg Yet for 
spnng wheat the danger of an early autumn 
frost is real especiall) if llie sprmg is late 
and/or delays occur m sowing or in harvest 
mg On the other hand, not only low winter 
temperatures but an uneven and unreliable 
snow cover may present considerable risks m 
the cultivation of winter wheat 
While total precipitation throughout the 
non-chemozem zone totals on the average 
about 20 mches or shghtly more dry periods 
lo spring are act infrequent especially in 
hloscow Oblast, and in the provinces along 
the Volga to the east The drought if accom 
paaywg late sowing may significantly retard 
growth On the other hand when summers 
are cool and damp the Swedish fly may cause 
considerable damage. Swedish fly infestations 
are particularly heavy also in tlie central clier 
nozem zone to the south Because of the 
preiaJence of the fly losses In yields of sjiring 
wheat during the 1930 s were considenble 
ranging from four to 20 percent of the wheat 
sown Indeed losses have been reported up 
to 50 percent of the sowings! Ijirgely because 
of the fly therefore spring wheat acreage in 
the central oblasu of the non-chemozem zone 
has declined s gnificantly since the early 
193ffs and the regime has given considerable 

••V P Kuz’min "Nechcrnosemnala polnsa" In 
/ttatcnlevedfleo SSSft Vcl 1 pp 09-237 

** Puarev op eft., pp. A4-tS The Swedish fly 
Piuicv wtKk is not only !> hindiance to the succc&v 
.W jbUImi of sonna wl ent in tl n central non 
chernOMin oUasti but also to tlo soull in Rjazan 
T la Orel oad KunSs DblosU. which fall in part or 
entirely wilhin die renfral chemeuem zone The 
piebieni is lest serious to the east where the climate 
Is mow coni nental and wheat Is sown ea Her Nor 
do« the fly seem to he a proWein In the western 
dtoncts. Spring wheat also suffers periodically from 
tfw Fu.^um bJtghl. whteh h more pfonounewf on 
heavier soils, partleuiicly when spring wlieat is sown 
bte u temperafurcs are rising. See »[« SeMo^ 
jEheJuirtreniuria EnlsiUopedl a (3rd c-d. 5 vols., 
Moaow 1949-55) VoL S p. 231 
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TABti 5 — Comparative Losses op Wc#teii 
Wheat aot Wivteb Bte tor Gh-ev Dwtrich 

IN THE NOH-ChERSOZEM ZoNe’ 

(percent of total sowings) 





Leningrad Oblast 

28 

2.9 

44 

2.9 

Smolensk Oblast 

15 

44 

34 

54 


45 

35 

56 

104 

19 

2.4 


115 

45 

25 

285 

06 

31 

Tatar ASSR 

164 

35 

285 

60 


IM L»pla, “HogI i pettpelitivy prodTiiltenii* lahnitsy fi* 
tntT~ SoUuIlitu'hMkM SeTtliM 1433 No. 0 

pp 70-47 Th* »1 m fives W»»«s hi Steunrs l«* oSnl»» 


Table 6— Sown Areas of Spring and Vividi 
Wheat in the Son-Chernozoi Zone fob 
Selected Years (1913-^) 

( in millions of acres ) 


lA-istef SpriB» •*>“} "iS" 


1913' S 

IMS* 8 

1928 7 

1930* A 

1932 1.2 

1934 30 

1937* 5J) 

1933 50 

1940 nd 

IOijO' 4 4 

19a2 6 0 

1954 SO 

1936 5J 


906 

790 


3 

4 
14 
Z2 
2.4 
nd 

4 

.8 

1.2 

14 


697 

-7X) 


675 

nd 

887 

83.6 


78.7 


attenbon to the sowing of winter wheat m 
stead Because of the unhappi situaboo with 
respect to the cultivabon of spnng wheat 
throughout parts of the rone the regime in 
Its ^ive to create a wheat base, has made a 
vigorous attempt to push the limits and extent 
of winter wheat culture northward ** 

In this endeavor Moscow Oblast bas re 
eeived much of the attenbon. As a result. 90 
percent of the oblasts wheat is fall sown. 
However in 19o6 vnnler wheat totalled only 
313000 acres approximatel) 20 percent of all 
winter wheat sown in the non-chernozem 
zone loesses due to winter lulling have been 
high east of Moscow where the wmters are 
more severe losses have been phenomenaL 
The western distncts of the non-diemozem 
zone because of their relabvely milder vvm 
ters have been desenbed by Soviet wnlers as 
offering the best opportumty for evpaiidiDg 
the cultivabon of winter wheat** However 
losses have also been meurred due to late 
sowing and early autumn frost or as a result 
of madequate snow cover m midwinter** 


> SfT.lev RaaHI o XX Vtkt pp J 

tPign ISS-aS (4 mice atxl to fo. S. T*Uc 

* p>t« a tarn cued to to. 3 Table 

• Patn S3 74 (>l Mum d»d to to. 4 Table 
» Panto r*-«3 33S-t7 cT aowoi 


*lud to fa. a TiNe L 


E. K Alaims, 'O pradvizhenu cmmtri islieiutsr 
na sever ~ Sotsuilatichetkoe ReicnrtnJMia Ser* 
logo Khoziolstva 1933, Sa 6 pp 9(V'IOO P F 
Sekun, O Imaia Pshemtsa v Secherr^semnot Pdtae 
(Moscow 1933} p 119 

^SePtloe Khozlautco SSSR 1935 (Moscow 
1936) p. r 

’• For » descrtption of Ihe geoeni i-lnw»ty cmdi- 
tions of tlie Don-chemozem zone wilh resp ett to 
crop cultivaboii, see G T Sekuuoov "Khmatidies- 
koe raioniiovanie SSSR dlla sel skoUioziaistveiBiykh 
tselei,” in Pamtorf AJtademila L. S Berga ^ E, 1_ 
Favlovilu (Moscow md Leningrad. 19oS) ppt 


Winter rye may also succumb but 
mally are lower than for winter wheat , 
5) At any rate m spite of efforts to 
vvmter wheat in the western distncts aWm 
three fourths of the wheat m Leiungrao 
Oblast is spnng sown and the 

adjacent oblasts as well as m the Bai 
Repubbes is comparable , . 

Throughout the non-chemozetn as a ^ 
the rabo between spring and winter 
may fluctuate markedly from year to year 
1913 for example spnng wheat 
about 90 percent of all wheat sown m the n 
chernozem zone m 1W7 it w'as apprt® 
malely 70 percent and in 1954 87 
(Table 6) Spnng wheat, though more 
mandtng on the sod than wmter wheat, 
tmnes to consbtute the bulk of sowing 
Winter wheat lacks the hardiness of 
rye hut with survival yields have geceraJy 
been higher than those for winter rye 

spring wheal (Table 7) This factor accouno 

for mudi of the rahonale behmd the 
lag effort to expand the sowing of w"*” 
wheat in the non-chemozem zone** el 

More basic problems confronting the 
regime m the non-chemozem zone pertain 
the nature and management of the s®* , 
\Vheat orefeis a weQ-dramed loamy s®'*’ 


pshemtsy na sever “ Sottlalisttchetkoe SrfA^^ 
oistco 1939 No, 6 p 73. 


RUSSIAN NON-CHERNOZEM WHEAT BASE 


Tabu 7 — CtaiPARATivE Iiields of Wintct Wheat 
SPHOWS WhfAT, AUD WUfTEB Rte* 

(ccntnen per hectare) 


Dbtricta 


192»-35 


Winirtrr* 

ie£S-3S 


Northern Krai i> d 12.3 
Lenlnsrad Oblast OJ 103 
Kalinin . inn 

Westem Oblast 8.9 9.5 
Ivanovo /M i_„, ool^^ 

Corli . «, 10 8 

88 


iLd. 10 3 
83 8.5 


85 94 
8 9 
79 II 


89 123 

88 105 
87 

87 joo 
S3 90 
srj 

89 ,14 
8~ ,04 


ad 99 ad. 99 73 99 


neutral reaction In general. Hie potlsoUc soils 
nf central and northern European Russia are 
noted for their high acidity (pll values range 
from 65 to 4 or less). low organic content, 
stonijiess, and poor drainage ” Since the ter- 
ritory U vast in extent, considerable vamtioo 
obviously exists from place to pla« Direc- 
tives of the party and government have, ow 
the past twn decades, repeatedly urged the 
reclamation and use of wgm land as well as 
improvement of bnd already cropped or 
lured, but there is little evidence to s«P^ * 
contention of substantial progress Moot o 
the non chernozem remains In forest or ^ 
This is essentially true of the taiga o 
north^icntral and noilhero districts, but ct 
in the south central and southern dtstr^ 
an>-where from 10 to 40 percent of the lano 
Is wooded.” , 

A region of relatively recent 
central and northern Russia rontalns ^ 
stretches of poorly drained and 
One of the more extensive areas of wet ^ 
for example, is east of Moscow, in tlie M«h- 

chora Lowland It extends over five ^hon 

acres, primarily m Ryazan. Moscow a^ Vlad- 
imir Oblasts Special attention was given 

Mnlin ZemeT NecIteniosemnM 

a«rtlSSSB pp 43-87 Smln»vmhishs"«2^ 

crop« slates lhal wlieat requires a Souri^r, 

alfcSne soil with a pll from 6 » 8^1 Sa^. 
Awenieoodtfoo (5th «5 Moscow. 19 jZ). 

”Oh Ulacfcihenll Strtkokh<,dajslc^W> 

Ciinliit Zemcr , PP- 68-9. 72-s- 


redamation in the Meshehora at the XIXth 
Party Congress In 1952 and reclamation is 
already under way But. according to all re- 
ports, the problems are immense 
In genera]. In the eastern districts of tlie 
non^hemozem zone, drainage Improvement 
b needed on six percent of the plough land 
and 23 percent of the pastures and meadovvs 
In Hie western districts, the ratios are approxi 
mately 17 percent and 33 percent, respe^ 
tively*" As has already been suggested 
however, the cultivation of reclaimed land, 
cspeeiaRy virgin land, tends to trail at some 
cwisiderable distance the actual pro^ of 
rechmatlon. if indeed much of the bnd is 
ever cropped ** „ . 

As a result of surveys made m 1933 Soviet 
wnters claimed opdmistieally that more tlian 
100 million acres of bnd then either in use 
or unimproved and unused, could ultimate y 
be sown to wheat (Table 2) Of this, shght]> 
more than a tlurd or some 35 "idlion aerw ot 
crop land could be sown to wheat wijouj the 
nerf of appLcalions of lime, « 

10 million acres would be suitable only after 
hmuig. Altogether the 45 “5^ fo 

potenbal wheal land wctc equal in 1^ to 
^t three-fourths of the sown area cd the 
non-chemozem zone, the 
only a small fraction of the reputed total aw li- 
able area, some 70 perewt of which wu in 
meadows and pasture « The remainder of the 
lOOmiHion-acre fund, approxiiMtely 55 “Jo" 
acres, consistmg of marshes, bush and forwt 
la^ tould be sown to wheat only after 
considerable expendi^ for 
Undoubtedly the 12 mahon acres which Stalin 
todStS at the XVUth Party Confess were 
to be recblmed during the Fiist Five Yw 
San represented tlie more readWy assimilable 
Dortion of the above bnd fund In any one 
of course, only a relatively small part of 
tile kind could be sown to wheat, store con- 
Sideradon had to he given to the maintenance 

1M7. Ne 12 pp. 52^^ 
^eid«ttal946 

ptarc than 80 

WucKifcmH S«rAolKortatil«iitwgr> ItpcTzo- 

Mnlid 2emtl • P- 7®" 
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of correct crop rotations to pasture and feed 
stuffs for livestock and the demand for other 
grams vegetables and industrial crops sudi 
as flax. 

The estimate of crop land suitable for 
wheat without limmg seems altogether too 
generous A recent Soviet publicahon reveals 
that m the non-cheroozem zone from 50 to 
60 percent of the crop land (which tends to 
remam at about 65 million acres) normally 
requires liming while m some districts the 
raUo might nse to 90 or 100 percent** Dunng 
the 1930 s hming was done on a neghgible 
scale Indeed as late as 19S1 it is reported 
that no more than 120 000 acres in the non 
chernozem zone were limed, although apph 
cations of lime were required on many miDion 
more** Unqueshonably hrmng could raise 
yields from 2 to 5 centnen per hectare in 
spnng wheat and from 3 to 7 centners in 
svinter wheat, as tests on experimental farms 
in the non*chemozem zone have indicated ** 
Howeser adequate supphes of hme have 
not been available to the collective farms as 
a whole 

Similarly extensive applications of manure 
are also needed But in this connection it 
should be remembered that the dnve for a 
northern wheat base got under way at a tune 
when livestock were bemg depleted m great 
numbers in protest against coUectivizahon. 
Thus throughout the 30 s manure was m 
short supply throughout much of the zone 
Peat, thou^ abundant has not been used 
widely nor extensively nor have commercial 
fertilizers been available in suffiaent quanti 
ties®* At the same time other difficulbes 

* Ibid p 103. 

“ N Avdonin, "\ ashnye vopiosy pcnTsheniia kul 
tury remledeti » v nectieirxttemno pqlose," Kommu- 
nut 1954 No B p 46 

** N Aldonin, O FixTeme XrmUdel id o RoiondtA 
Nerliemo.emnol Pplosy (Moscow 1993) p B Av 
donin pomU out that R K. Cedroiz, the Soviet sod 
and agiicultaiBl specialist, states that up to 8 and 
more tons of hme per hectare are required on the 
scab of the non-chernozem. 

** Ibi^L, pp. 54-5 In discussing a system of agn 
culture for the non-diemozein zone, Fredm states 
that about tw-o tons of manure and peat, and about 
£2 kgms. of mmeral fertilizer per hectare are needed 
on idoi ghed land in the non-chemozem zone See 
A. Fredia, "Tvorcheshl »mbotal sisteiny zendede- 
liia.~ Ekonomiia Sttaioe Khozfsiifco 1957 No. 2. 
rp 


exist which have hampered wtirk m the fields 
lo the party magazine Knmrnwnirt the Mm 
utcr of Agriculture of the RSFSR rcvealra 
that "the organization w ork behind the appt 
cation of manure and peat on the fields of tM 
kolkhozes of Ryazan and Tula Oblasts '1^ 
and Mordvin ASSRs m 1937 was espeoauv 
unsatisfactory There on one hectare 
ploughed land m 1957 only 112 
organic fertilizer were applied Soniewba 
better was the situation on the kolkhoz^ o 
Moscow Bnansk and Vladimir Oblasts where 
3-4 tons were apphed to one hectare o 
ploughed land."** 

On the whole throughout the 1930’s 
yields in the non-chemozem were low (Ta e 
7) ** In general, they may still be low Ina 
quate or incorrect crop rotabon practices 
seem to he chronic Underlying this si^t“® 
may well he peasant stubbornness ? 

imphat in the "scornful attitudes of the ko 
hozy toward the question of agrotechnics an 
their failure to accept scientific advances 
cultivation ”** 

For their work m developing and a^ptog 
new strams and varieties of wheat and o 
grains both Tsanst and Soviet agroaonuso 
have gained mtematianal repute let desp 
the success achieved in raising >3cl“ ^ 
improving quahty m experimental fielos 
distribution of new varieties to farms 
out the non-chemozem zone, as « 

throughout the union as a whole has fen 
to lag During the 1930 s the planting 
improved varieties of wheat m the non ^ 
nozem zone probably readied 30-10 percen 
or more of all wheat sown, although the P^ 
portion fell behmd the exceptionally 
norms established by the Second Five i 
Plan** Actually (he area sown to 
varieties has tended to fluctuate mark 
from year to year often due to failure ot 

“L Benediktov *^i alfrimal na 
seTziolhoziaistva," Kommtirast 1957 No ^ ^ 

“V V Cntseoko AgrufeJchnlJui larocol Fl 
f> 'lechemozemnot Folote {Moscow 1955) P- ^ ^ 

"N V Xotelcikov ■Osvoenie 
hoDchozakh nechcrmizenincii polosy * 
ia>3 So 6 pp. 15-19 , 

" Semenotodifoo i Sortotmfna Zfmocy^ ko* 
1933-1937 gg (Leningrad, 1934) p. 27 
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kolVhozy to set aside sufficient impro\cd seed 
for planting the following year*” 

CONCLUSION 

WTieat crtn grow in tlie non-chemo 2 em 
zone and it would not have been unreason 
able to assume say in 1927 given the nomai 
course of events " that the acreage in wheat 
might have inacased m the years to come in 
response to general impros’ements in agncul 
tural tediniques Chmatie conditions from 
year to year do present risVj but such diffi 
cullies may be offset somewhat by fle’imle 
farm management as well as by the devclo|i 
ment and mltivation of hardy varieties ol 
winter wheat and early maturing varieties 
of spnng wheat Non chernozem soils do not 
constitute tlie best medium for wheat but 
drainage systematic applications of lime and 
manure as well as wrcful cropping can make 
some areas productive Indeed under such 
conditions wheat might overtake winter rye in 
yield ami producbvity , , 

The dnve for a northern wheat base how 
ever got under way dunng a period of revo 
lutionary change and disociler An ambitious 
program it was instituted undw Hie iMSt 
inauspicious circumstances Collectiviaihon 
was imposed and in the non-diemozem wme 
on a peasantry noted for its adherence f" 
ditional and backward ways and 
Tlie result if not open opposition was siilkm 
noncoopcralion — and the shughtCT o »v 
stock by the thousandsl DramaticaiU an 
suddenly the non-chemozero zone 
fertilization is imperative lost a supp > 
manure at a time when other fertilizers ' 
not readily available . i 

Under these conditions the 
not have been assured success Neverthe)^ 
With considerably citpanded acreage w 
production m the non chernozem zone by ^ 
end of the mffs must have inaeased mark 
ediy though falling far short of the regimes 
expectations 

” An 111 ^trolion of this prohUm 
following reference A A UVoIov .J". ^ jjjl 
slcmhchivanle oximoi psi i'y ‘'*7 i’ r Jl eat van 

No 4 p 20 Ukolov reports tut winler .»t«l^ 

OVUU In the past has been al " b 

rccenl years. In spile of lie fiiom he 

superior lo oilier winter a sat^r ef 

rolnu cut has worked nt moinlJi"l"S “ »»«"» 
seed 


The rationale for establishing a commercial 
wheat base m the non-chemozem zone while 
not necessarily creating regional self suffi 
aency was undoubted]) valid in the eyes of 
Soviet planners m the early 1930 s As the 
regime anticipated the development of a 
ini^ly industrial fortress would necessitate a 
great movement of surplus laborers from the 
countryside to the cities the expansion of 
ihc uriian population m the non chernozem 
zone would requure that more gram and 
wheat be made available kVheat grown in 
the non-chemozem for market would tend to 
lessen tlie length of haul from other regions 
to the south and east Moreover as experience 
had shown m the past parts of the steppe 
region especially In the Ukrame could not 
always be counted on to produce a suiylus for 
shipment to the northern cities Such a sur 
plus might distppeir for some time too as a 
result of black earth peasant opposition to col 
lectlvreation Hence a supplement^ supply 
of wheat from non-chemozem fields would 
lessen the dependence on other regions ot 

'**Howev^ as Professors Volpe and Klupt 
point out m their Lectures on ifie Eeonomfe 
Sogrup/iy of the USSR { Wf ) 
length of haul of gram stuffs in the ^SSIJ hM 
tended over the % 

than to decrease From 5+4 
lentrth of haul by rail mcreasetl to 736 km in 
19^0 and to 997 km m 1954 « It may novv 
iH. signifi^nlly higlier due to tl-e cas^d 
.movement of the Soviet wheat Wt wme 
quent on the plouglilng of more than 70 mil 
hon acres of virgin and Idle steppe lancb eart 

poor qualSy of non-chemozem wheat, and as 
of the sharp growth in urban poptila 
tion the dependence of the non-chemozem 
Ze on iiSiorts of gram from the steppe 
Zions relatively speaking probably has not 
lessened to any marked degree 

\olpeana Klupt point out that flie mteresls 
of Soviet national economy demand a si^ili 
cant increase la gram producUon m 
cliemozem zone a huge possibility wWch up 
has not been fully utilized because 

_. \l Voipe anJ V S KI«r‘ 

,-di i r5r./i SSS" ‘ 

1W7) P 

« Jatkwo we 0“ 
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yields ba\ebeeQ low’ An increase is possible 
they state through a sharp improvement m 
agricultural tedmiques^ In view of what 
must be a very large and eser gro\^ 1 ng de 
mand for meat and dairy products m the 
mdustrul abes we might expect that the 
So^^et regime will give not less but greater 
attenbon to the problems surroihidmg die 
gram economy of flie ron-chemozero zone 
How e\ er it is difficult to concei\ e of a further 
attempt to expand wheat culture there in 
deei one mi^t expect that, m view of the 
sharp mcrease m commodit> wheat produc 
bon m Siberia and northern kazakhstan non 
chernozem wheat will cause less concern and 
in\estment «han before 1951. Certainly b> 
all Soviet accounts the wheats of the Ukrain 
lan and Siberian steppes are of considerabl> 
better quahly and are less costl> to produce 
than the wheats of the Dcm<herDozem zone.** 
At the same tune that the need for a greater 
output of meat and dairy products has in 
aeasci, so too has the demand for vegetables 
and potatoes The supply of vegetables and 
potatoes to the state stores of the cibes leaves 
much to be desued,** and without access to 
the eollecbve farm market the workers wrould 
be severely rationed. Indeed, so great u the 

“Vorpe he at . 

**S^r*koe X/ioitoiifco SSSR {'toscew ia>S) p. 
131 K Eaitashov “Vopwy ranitua zcnit w pEo 
UMSuutvm,' SotnoIwficJieikoe Sef»fa»c Khcjirfrtro 
1956 No. 2. p. 34. 

♦♦Prawli August 20 19o8 Pmda notes that the 
vegetable stores in Tula and otber ^'orlers settle- 
nients. for eianiple are uninspmng at any tune of the 
year The late summer offers no more thau greeo 
omoQS, cabbages, and cnemnbers. and those not of the 
best In 19»8 there were no cabbages for sale (fitm 


problem of supply that in the btter part ol 
19K the Central Committee of the Comma 
nist Party ordered 35 sovkhoz> m Moscow 
Oblast to shift to potato and vegetable grow 
mg*» In addibon Tula, Bnansk, 

Kaluga Oblasts were similarly obliged to 
intensif) bnd ublizabon on some of tb^ 
sovkhozes m order to supply the needs m 
Moscow , 

The key to future land ublizabon and 
agncultural produefaon in the non-chemozem 
zone raav already be apparent The virgm 
and idle land program m the eastern regio^ 
the coni-h\ estock program espeaaHy ^ 
soutK and the ever mcreasmg demand iw 
meat and dairy products potatoes and ve^ 
tables in the non-chemozem zone to P™*’ 
a more varied and substanbal diet for 
urban populabon, may weaken subs^tianv 
the case for a commercial wheat 
deed, the XXlh Party Congress m Ijba 
stressing the need for 'speoalizabon 
“the rabonal distnbubon" of “gnculturo 
tivibes throughout the USSR, und oobtem 
had these considerabons m mini Imprm 
agncultural techniques may bring 
produetivitv to non-chemozem wheat ciuW* 
but the acbvaty may no longer be “rabfio*!* 

anywhere) as eady as Man* and no 
early w May Ordinarily there are » omons, 8^^ 
parsley lettuce, peas, or beans for sale ■ . 

o«^ ducusaon of the proHemi of fubuiban 
farming see \ V \aalev Rarrefie 
StPikoga Utodalstra ( Moscow 19>4 ) 14- PP- 
“Socetjlaia KiTgtzna Novanber 4 19>3- 
»*L. M SiTtsmaa (eA) \i7ptosg 
i SpettialLaXtii SeCAogo KhotuBsM 
19ST) pp. 3-1 


UTILIZATION OF WHEAT FOR FOOD 


// HVIW£ BITTING and ROBERT O. ROGERS 


Raw materials used In the lood 
processing Industry must have spe- 
cific properties for specified end 
uses. As specialization of food pro- 
cessing increases and as new food 
products are developed, the raw ma- 
terials used in producing these food 
products are less easily substituted. 
The following article Illustrates how 
this trend affects wheat utlllzaUon. 

This has implications In agricultural 

policy, marketing, and research. A 
lack of recognition of product prop- 
erties can lead to loss of eicport 
markets, reduced farm Income, and 
a continued decline in per capita 
consumpUon of wheat product^ 
Economists often are unaware m 
product properties. As a 
some food consumption data Include 
food Items within a group which re- 
quire different agricultural rawtna- 
terlals. In this paper an attempt is 
made to separate wheat foods ac- 
cording to the types of wheat re- 
quired to produce them. While tols 
research relates towheatutUlzatlon 
In the domestic market, it has sig- 
nificance to markets for otheragr - 
cultural commodities as well as 
wheat exports. . ^ . 

Wheat is one of the oldest m 
most important food crops, ine 
ability and capacity of the American 
wheat farmer to produce exceed ow 
domestic market needs. Wheat pro- 


duction efficiency and know-how 
have outpaced the development 
of new markets How can the 
markets for wheat be expanded? 
What can research do to help 
expand these markets? Utilization 
research has obtained Informa- 
tion which should be useful in 
answering some of these ques- 
tions ^ . 

All types of wheat cannot be 
used to make all kinds of wheat 
foods. For example, the follow- 
ing wheaU possess specific prcp- 
erties: Hard red spn>tg and hard 
red ntnlcr (high in protein and 
strong in gluten) - essential for 
Quality yeast breads and hard 
rolls, uhtle and soft red winter 
-necessary for good cakes and 
crackers; and durum - a special 
type used for good macaroni and 
spaghetti. For certain food uses, 
one type of wheat may be parti- 
ally or completely substituted and 
still a quality food pr^uct can ^ 
made. For other food uses, dif- 
ferent types of wheat cannot be 
substituted. As a result, there 
are certain years when there Is a 
surplus of one and a shortage of 
another kind of wheat. 

Getting the desired wheat prep- 
ertles for specific food uses Is even 
more an exacUng process ^ the 
selection of wheat on the basis of 
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class During the growing season 
the amount of moisture affects the 
properties which a given variety of 
wheat will have in any particular 
year. Even with the same variety, 
a wet season, accompanied by high 
yields, lowers the protein level as 
compared with a dry year and low 
yields Likewise, the same variety 
produced under irrigation, versus 
ncHurngatioo, produces different 
properties Location also affects 
wheat prcperties A hard redwmter 
wheat grown in a soft red winter 
area yields dissimilar properties 
from the same variety grown in a 
hard red nanter area. In addition to 
the difference ui properties, asso- 
ciated with the conditions under 
which wheat is grown, there are 
also variations in the properties de- 
manded in wheat flour due to the 
baking methods used and the man- 
agement skills of the baker. Add to 
these variations the fact that a de- 
sirable bread in one country may 
not be eoisidered preferable by 
consumers in another country. 

Despite all of these problems, it 
is essential that wheat growers en- 
deavor to produce wheat which has 
the properties needed to make ac- 
ceptable food products m the mar- 
kets where the wheat is to be sold. 
If this IS not done, wheat will suffer 
severe price discounts in the mar- 
ket place Growers will plan tfaeir 
producbon more intelligently if they 
know which wheat varieties in their 
particular location produce suitable 
properbes for specific food uses, 
and how many bushels are needed to 
satisfy these markets at home and 
abroad 

DOMESTIC FOOD MARKET 

la examining the domestic food 
market for wheat, it is essential to 


consider the end uses and the wheat 
properties desired for each use. 
Since commercial bakers are the 
primary users of wheat flour, the 
demands of the baking industry 
largely determine the flour charac- 
teristics for each end-product use 

As a first approximation, the 
amount of flour required for prod- 
ucts purchased by consumers in 
retail stores has been divided 
among hard, soft,anddurumwbeats. 
Hard wheat (hard red winter and 
hard red spring) accounts lor 66.2 
percent of the total domestic food 
usage, soft wheat, 29.4 percent; and 
durum, 4.4 percent. How are these 
Classes of wheat used? 

Hard wheats are used for the 
yeast-leavened products — primar- 
ily bread, rolls, and sweet goods. 
For the chemically leavened prod- 
ucts — cakes, pies, cooioes, dough- 
nuts, biscuits, some pastries, and 
Craters — flour from soft wheat is 
Used. The relative inyiortance of 
each end-product use of wheat flewr 
and the amounts of hard, soft, and 
durum wheats used by each food 
product are shown m Table 1. Of 
the wheat used for food in 1961, 
wheat flour constituted 97.8 percent 
of the total, and wheat cereals the 
remaining 2.2 percent 

CAN RESEARCH EXPAND THE 
MARKET FOR WHEAT? 

Research pan help the wheat 
farmer by Icraering marketing and 
production costs and developmgnew 
Or improved wheat products. A re- 
ducticti in marketing or production 
costs, or both, could lead to in- 
creased returns to growers withcut 
changing the demandforwheatprod- 
ucts. On the other hand, the devel- 
<^ment of new or improved wheat 
products could expand the demand 
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Table I Domestic food use of uheat by type 
Untted States 1959 19G0‘ 


Product 

Wheat (million bushels) 

Hard 

Soft 

Durum 

Total 

Bread 

Rolls 

Biscuits and muffins 

Crackers 

Cakes 

Pies 

Other sweet goods 

Alimentary paste products 

Flour 

AH purpose 
iVhole wheat 

Cake 

Prepared mixes 

Wheat cereals 

200 IS 

10 27 

3 40 

11 33 
8 20 

35 sr 

ejS 

9 35 

87 
18 53 
B 11 

2 j2 

8 10 1 

72 33 

12 

2*54 

I 00 

22 00 

“ 

200 15 
10 27 

2 87 
21 93 

G 11 

V 62 

19 48 

30 20 

1ST 90 

2 38 

12 21 

2* 34 

11 34 

Total 

391 00 

147 00 

22 00 

500 00 


*RobertJ Lavell formerly with Economic Hesearch Service developed the eatl 
nates of flour consun ption for individual States based upon (he coosumpl oit data 
from the idjS Household Food CoosumptioaSurveyand relsteddeAiographlcdata 
llobertE Post formerlye' th ERS provided correspondlnpdata for total wheat dts 
appearance by hard soft and durum types The breakdown by type of flour far each 
of the major food product categories was developed by the fallowing cammittee 
Robert J Lavell JlobertF Past LanTCBce 2ele»y Chief StaDdardiaatlon aad Test 
iosDranch CralnD vision ^Agricultural MarketJngServlce PhUJpTalbott Executive 
Secretary CrainDefense Plaoning Cotamlilee Crain Division Agricultural StabUi 
ration and Conservation Service Edward F Seeborg Cereal TcchDologlst Grain 
and FeedDivis on Foreign Agrleultoral Service Robert O Rogers Assistant Dtrec 
tor and II Wayne Bitting Staff Speclnllst f Food) Product and Process Evaluation 
StaR Office of Administrator Agr culturalReoearch Service These estimates were 
based upon the percentage composlUoa of the several types of flour normally used in 
each food item of the product food group Tbe floor consumption data by States and 
end productuseawereadjustedtof tthetotalwheatdlsappcarance by class of wheat 


for wheat With expansion In de 
mand consumers would be willing 
to buy more wheat at theeameprlce 
Of pay more for a given quantity of 
wheat Both the possibilities of re 
ducing marketing costs and eiqiand 
Ing the demand for wheat need to be 
explored for domestic and foreign 
markets 


Research may contribute to low 
ering marketing costs primarily 
by reducing transportation costs If 
wheat were produced and consumed 
within the same area transportation 
costs would be mmimized Is this 
what we find? Five distinct classes 
<tf wheat are grown — hard red 
spring hard red winter soft red 
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winter, ■white, and durum. 

We know from our domcstlcuUU- 
ration pattern that local wheat un- 
der present milling and baking prac- 
tices does not always produce all the 
wheat foods consumed locally (Ta- 
ble 1). for example, In the soft 
wheat regions, hard wheats or hard 
wheat flours are imported to pro- 
duce bread, rolls, general-purpose, 
and whole-wheat flour. In the hard 
wheat regions, soft wheats or soft 
wheat flours are imported for 
cakes, cookies, crackers, and soft- 
wheat flours. To the extent that air 
classification of wheat flour enables 
local wheats to be used (or a wider 
variety of baked products, a sav- 
ings in transportation costs could 
result. With air classification, high 
protein-low starch fractions of flour 
can be separated from low protein- 
high starch fractions by use of air 
streams. Conceivably, this would 
enable flour millers consutently to 
tailor-make flours for specific end 
uses wnthout blending wheat vari- 
eties to obtain the desired protein- 
starch combinations as practiced 
Under conventional methods. How- 
ever, the potential savings In trans- 
portation are limited because W 
percent of the populatjcn resides in 
areas where only 30 percent of the 
wheat is produced. To examine this 
sltuaticm more specifically, sec Fig- 
ure 1 — a map showing the produc- 
tion and utilization of hard wheat, 
by individual States. 

Note that hard wheat must be 
transported to the East, Northeast, 
Southeast, and Southwest to meet 
utilization requirements. The States 
shown m solid black mdicate a pro- 
duction in excess of ubUzaticn of 
more than 5 mlilicn bushels. The 
slnped areas show the States pro- 
ducing more hard wheat f^py 


Utilize, but under 5-railHon-busbel 
excess. Similarly, the deficit Stales 
are shown in white and In dots. The 
figure for each State indicates the 
amount of excess or deflcltlnterms 
of million bushels. 

Figure 2 shows soft wheat, by 
States, In relation to domestJcutlll- 
zaUon, Note that In this case soft 
wheat must be moved into the States 
producing hard red spring and hard 
red winter wheat, as well as the 
Northeast, South, Southeast, and 
California. While deficits are not 
large, transportation costs are Ln- 
volved. 

Figure 3 shows total wheat pro- 
duction in relation lodoraestieutHJ- 
zatlcn. This Is the picture If any 
kind of wheat could be used for any 
type of end-use product. The sJg- 
mficanl Item to be noted from this 
map is that wheat still waild have 
to be moved to the East, Northeast, 
Southeast, and Southwest. Only fwir 
States east of the Mississippi River 
produce more total wheat than they 
consume. These are nUnois, Indi- 
ana, Michigan, and Ohio. 

With the exception of Iowa and 
Wisconsin, all States in the bard 
wheat region produce more wheat 
than they consume.Despite the large 
surplus production in the bard wheat 
region, it is a deficit regicm so far 
as soft wheat flour requirements 
are concerned. It would seem that 
air classification offers a possibil- 
ity for reducing transportahon costs 

in the hard wheat region insofar as 
it enables bakers to use hard wheats 
for more of their end-product re- 
quirements. 

Under conventional milling pvo" 
cedures some of the hard wheats 
produced in the Southwest are not 
used alone in making bread ficur. 
Some wheat with higherproteln con- 
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tent and stronger gluten qxiallty has 
to be brought in for blending pur- 
poses. With air classlficaticsi, the 
higher protein fraction removed 
during production of cake flours 
from local cheats can be used to 
raise the protein level of local 
v-beat flours for bread vhen the 
wheat has sufficient gluten strength. 
Thus the need for importmg high 
protein v.heat can be eliminated and 
local cheats can be used to satisfy 


all food uses without producing a 
surplus of either a high protein 

fraction or a lowprotein-highstarch 

fraction (cake flour). From this 
standpoint, Coahoma and Teicas 
wheats having high quality protein 
appear to be dual-purpose wheats 

for air classificationpurposes. Sav- 
ings in transportation costs would 
arise from eliminating the purchas- 
ing of high protein wheats as 
as importing soft wheats for soft 







■4 tnilai Uria* •< wlnlKM. •( Bavr 

wheat food uses. 

U may be of interest to wo» h™ 

air cUsslficaHon of soft 
Is worsting In Australia. S 
Hour of 9-10 percent pro'®^ ‘f “ 
Ing reground and 
hlgh-protein fraction in 1 P 
cent) is blended ’*»“> “t' .f 
Idue to give an excellent breadfl^ 
112.5-14.0 percent). Tbe low P 
tein fraction (S-6 percent) Is s^ 
to bakers as cake flour, to we p 


cessors lor prime starch, to manu 
tacturers of soups and other earned 
foods as a thickener, and toa^e- 
sM producers. Excellent markets 
reported for the fortified bread 
amr but some difficulty Is en- 
SerS in disposing of all the 
low nrotein fraction. 

wl do not yet know what advan- 
laies If any, air classlftcaUm ol- 
Sru. the export markets. Where 
SSes preTer to do their own 
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processing, air classification of 
flour for exports may be limited 
e\en if there were a potential sav- 
ings in transportation costs from 
the United States. 

expanding the demand 

FOR WHEAT 

Marketing economists do notpro- 
vide much encouragement for ex- 
panding the demand for wheat foods 
in the domestic market. Wheat as 
food has a relatliely inelastic de- 
mand. This is another way of stat- 
ing that lowering the retail price of 
bread will not result in Increased 
bread consumption. We must do 
something more than just lower the 
price. In a few cases companies 
have carved a mche for themselves 
by providing higher priced products 
which are sold on the basis of bet- 
ter quality, for example, certam 
frozen cake and pastry products. A 
quality bread also is produced by a 
Nevada bakery which sells for 39 
cents per pound loaf along the Pa- 
cific coast This Illustrates the fact 
that consumers will pay for quality 
products from wheat. 

If research leading to new or im- 
proved wheat food products could 
merely stem the decline in per cap- 
ita flour consumption, it wr<wld be 
the equivalent of finding a new mar- 
ket for cner 8 million bushels of 
wheat each year. An additional 8- 
miUion-bushel increase is oonnally 
picked up yearly from the increase 
in population of approximately 3 
million people. Up to the present 
tune this increase from population 
growth has been offset by the aver- 
age annual decline in per capita 
flour consumption If wheat were $2 
per bushel, steramu^ the declme in 
per capita consumpticxi would add 


$32 million a year to the wheat 
farmers' market. Can the air clas- 
sification of wheat flour contntr^ 
to new or improved wheat food 
products? 

New wheat products are a major 
field of inquiry at the Western Uti- 
lization Research and Develcpmcnt 
Division of the U.S. Department of 
Agriculture. For example, bulgu^ 
or parboiled wheat, either cracked 
or in whole-kernel form, is 
suited for use In many recipefe — 
soups, main courses, and desserts. 
New, inexpensive, and convemen 
ways have been developed to make 
this product more attractive and 
useful to domestic and foreign con- 
sumers. New or improved wheat 
foods, many of which are still intbe 
development stage, may help to 
maintam per capita consumption m 
the domestic market and expand ex* 
ports. . 

On the basis of the calorie and 
protem needs in many of the 
tries throughout the world, it wcuW 
appear that a great potential export 
market for wheat does exist. tVe 
need to know more abcwt these mar- 
kets — not 50 much what the needs 
are, but rather what these countries 
will accept and pay for Questions 
for which we need answers are what 
it takes to make wheat products de- 
sirable m terms of the tastes, cus- 
toms, and traditions of consumers 
in specific countries, and what qual- 
ity specificationsandprocessing re- 
quirements are essential for c«r 
vrtieat to meet the demands of spe- 
cific importing countries USD4 re- 
search groups are working withpri- 
vate industry to give the wheat in- 
dustry the products needed to de- 
velop markets abroad as well as a 
home. 

Table 2 summarizes the domestic 
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disappearance of wheat flour, by 
type of use, State, and class, 195&- 
60 While these data do not ade- 
quately describe the wheat or flour 
properties required by bakers to 
produce specific end use food prod 
ucts, they represent a step toward 
the recognition of differences be- 
tween end food use requirements 
The data do not illustrate why a 
shortage of bread type wheats could 
eicist with a large carryover ofhard 
wheats however, they do reflect 
differences between regional con 
sumption patterns of wheat foods as 
well as differences between urban 
and rural population consumption 
patterns within regions 

Estimates of flour consumption 
for Individual States are based ot 
consumption data from the 1055 

Household FoodConsumptlonSurvey 
and related demographlcdata (Coo 

version factors from product weight 
to flour equivalent are those used in 
the 1955 survey ) Total consumptiw 
of flour In a SUte was estimated by 
combining separate estimates lo 

farm households and nonfarm house- 
holds, using different consumptlw 
rates for each group and nulcnu« 
population estimates Total f 
was then distributed to the type 
flour on the basis of the cons der^ 
Judgment of Department specialists 
and trade Information Th® 
distribution was used for all States 
The Farm Population Branch, 
Economic Research Service, si^ 
plied unofficial estimates of farm 
population, by States, as o P 
1959 Nonfarm population v.'as cs 
mated by subtracUng 
tlon Irora total 
July 1, 1059, as reported in 
P-25 No 210. 

latlon Report, U,S Bureau d the 
Census 
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State consumption rates for flour 
and flour products, for lack of other 
data, are estimated to be the same 
as rates for the same population 
group (I e , farm and noofarm) for 
the region as a whole in which the 
State Is located 


Table 3 Estimates of nour composition 
of food groups 1659 60 


Prodflcl 


Wheat flour 
luard I Soft [ourum 


Bread 

Rolls 

Biscuiu and muffins 

Crackers 

Cakes 

Pies 

Other sweet goods 
Alimentary paste 
products 
Flour 

All purpose 
tVholc wheat 
Cake 

prepared mwes 
Wheat cereals 


<teurcc 


Sec footnote I table 1 


Further breakdoup by type ol 
liJS ^ d“" W estimate the 
Inrenll Hour conapoaltlon d each 
group based upon eslimales 
rte a^t^al types d Hour nor- 
mally used In each food item rf the 
modJcl ml* of these groups 
at Finally, minor adjustments of 

cU^mptlon we Ul <l“r Fe« 

using a constant factor for 
each Hour type to make the total of 
consumption In Indivlt^al States 
agree with US consumption 
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The winds of change are blowing 
across the tobacco fields of Virginia 
and the industry finds itself in the 
greatest period of transition since, 
perhaps, the early days of the colo- 
nies. The questions of health, loss 
of export markets, the mounting 
surplus, and the acreage-pcwndage 
program have resulted in wide- 
spread awareness that the tobacco 
industry is in transition. The exact 
shape and outcome of this transi- 
tion, however, is yet to be deter- 
mined. 

The tobacco crop contributes over 
$100 million to the Virginia farm 
eeaiomy and is the State’s number 
one cash crop. It is the mainstay of 
the economy in Southslde Virginia 
and to a lesser extent in Southwest 
Virginia. Tobacco processing and 
manufacturing has been the number 
one employer in the Richmond area. 

Government programs bom of the 
I930's are undergoli^ change. An 
acreage-poundage program was ap- 
proved by the flue-cured tobacco 
farmers by nearly a three to one 
margin in May 1965. Not since the 
1938 referendum had flue-cured 
growers been given a choice other 
than ( 1 ) a contmuation of acreage- 

•rne author Is Associate Citesstca EcnoBilst, 
PubUe Affairs, Aerfealtnral Esteoslao Serrlce ol Bic 
Virelhis lasUtnie 


allotments or (2) no controls. Tje 

earlier tobacco program with «s 

system of acreage-allotments h^ 

been held by many as the "ideal 
supply control method. Why, after 
25 years, did Congress and the 
growers vote for a method supp y 
ctmlrol based primarily on pounds 
of tobacco sold (within the Umlta- 
ticos of allotted acres)? To answer 
this question, let us look at the to- 
bacco situaUon. Most growers anfl 
others concerned with this cr^ 
loiew that flue-cured tobacco was » 
serious trouble. In spite of f’ 
percent cut in the 1964 acreage, the 
crop was 17 mlllioa pounds larger 
than the 1963 crop. Of the 886 mu- 
llon pounds of StabiUaation StocW 
on band on August 1, 1965, abcwt 
percent was from the last 3 crt^ 
years (see Figure 1). 


^ 500 

I 

I 100 

i ^ -soij— nF lnnlll iLu. - 

1950 52 54 56 68 60 62 S'* 

Figure 1. Stocks of flue-cured tobacco 
(August 1965) 


•Tobacco- Anlndustryin Transtium'by Gene ilcHuriry Repnntedfrom Vmiet- 
sUy of Virginia News Letter, Vol.42(OcTo&erl5. 1965), pp. 5-8, tnlft permission OJ 
aulftor and editor. 
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1961 (see Figure Z). m 
18 percent ol the burley crop went 
under loan, v.lth approximately 340 
million pounds on hand compared 
with only 88 million pounds 2 years 
earlier. Currently, the total stocks 
of both nue»cured and burley tobac- 
cos are at all-time high levels. 
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Burley production and 'ncacrMse'-anSmcnl system would 

have literally skyrocketed since V*® , continued deterlora- 

,uauty tuec^ le^. 

S^omesuo marltet. Most gr^ers 
llnally reatlzcd that another ye” ol 
iarce^amounts solng Into loan stocks 
rc^ttlns in heavy government ex 
SltuTcs would, melt unchecked 

wntually destroy the tobacco pro- 

gram. 

the acreage-poundage 
PROGRAM 

p, May 1865 the acreage-P^dage 

»rneram by a margin ol almost 3 to 
; STppTo ved to become ellcctlve 
i 1865 1366, and 1867 creps. 
My“n Virginia and North Carolira 

SJoJ oltheacreage-poundag^ro- 

'^^'MVr'.ml-Sgr.is 

S”ed lor the program la 
-■'ter”“6rre“”S.'»oSh 

?Sna cast more tbrnihaUbieto- 

S ba lots in the May referendum. 

A number olgrowera, e^eclally 
* ^..-rnunii neoreia. and 



possible to adjust supplies 

tng acreage-allotment cut 


and with sulficleni sew g w - ^ 

has demonstrated the dUficuUy « ^ nd 

;Ss^tmr,:r»7a. 

considerations. . w,,.e.=mtier understand P 


has become immeshed wm me provisions ol the 


1964 turned out In recoru.^ 
and voted overwhelmingly (8® P 
cent) lor a 19 1/2 ae 

acreage-allotments. »here w*® 

monas that loHb""^, ®'”„ted, 

much discussion, s^e 

01 ac merits « =^““ram a. a 

al'ilf^Vy^^lllng f the acreage-poundage prusi^Aiu 

"'Ji ^uMlon i 13 '""SS ^wld gWn “'em asomewhatgreater 

lor“y-fu“d"bacco Inl^b.ouM ae current acreage- 

not have T^f eSpu.- *■■■>'■”“' p'*”” 

total stocks on hann. 


I mean lo oieui. — 

’oped a strong feeling among some 
^wra that this program would 
fe^dlaa their poslUon in terms 
it TOC 13 tobacco, and any cbMge 
“ ae program would be to them 
disadvaolage. In contrast, gtOTers 
In the Middle and Old Belts felt aat 
ae acreage-poundage program 
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Farm organizations play a major 
role in the failure or passage of a 
program or referendum. In the two 
states where the referendum ear- 
ned, Farm Bureau and Grange 
leadUship actuely supported the 
pre^ram, although there was some 
Farmers UniCHi opposition m Vir- 
gmia. In the three states where the 
referendum failed to receive the 
necessary two-thirds 'yes* votes, 
the Farm Bureau opposed the acre- 
age-poundage prf^ram. A part of 
this opposition was “on principle.* 

It was felt that this type of control 
was bad, rather than that acreage- 
poundage legislation was bad. 

Under the acreage-poundage pro- 
gram, farm marketing quotas are 
stated in pounds along with match- 
ing acreage allotments. Tlus differs 
from the acreage-allotment pro- 
gram where there is no limit on the 
quantity a grower can market with 
price support, so long as be com* 
plies with his farm acreage al- 
lotment Most growers recognized 
that under an acreage-allotment 
and price support program, hi^er 
yields meant larger Income. Thus, 
the growers were faced withapock- 
etbook dilemma in choosing between 
growing a crop of 'quality* tobacco 
or a crop of 'high yield' tobacco on 
their restricted acres. The income 
qjportunity from continued cuts m 
allotments nudged the malority rf 
growers toward the 'high yield' de- 
cision. 

Under the acreage-poundage pro- 
gram the emphasis has been shifted 
from extremely high yields to more 
moderate yields of quality tobacco. 
In an effort to obtain the greatest 
return per pound sold rather than 
per acre. Determination of farm 
yields was dependent iqjon the indi- 
vidual grower's yields during a 


five-year period, as well as those 
of his neighbors. Each grower se- 
lected his best three out of five 
years (1959-63). Then adjustments 
were made on the basis of commu- 
nity yields. 

A grower under the acreage- 
poundage program can market up o 
110 percent of his quota if he has 
been within his acreage allotment. 
There is no penalty except tli^t 1^ 
next year’s quota will be 
the amount overmarketed in 19B5> 
One of the most emphasized fea- 
tures of this program is the 
marketmg provision under 
tobacco not produced in 

added to the totalallotmentforlvoo. 

This provides a type of insu^ce 
against crcjp damage, ^ 

sects, haU, fixe, etc., and can be a 
special benefit to the smallergro«' 
er or part-time farmer 
aUows a full crop to be produce 
every other year. The program r • 
duces the insecurity ctf small erff 
yields, and has an advantage 

the old acreage-allotment sys e 
where the action of other grower 
could substantially affect 
of allotment (via average cuts) ^ 
a farmer could plant the follcwm!, 
year. 

DOMESTIC AND WORlD 
CONSUilPTION 

The storm cloud of the Surg®*^ 
General’s Smtfcing and Health 1^ 

port IS still on the horizon, althcx.^ 
most American consumers are<o 
again picking up their packs, ’ 
and cigars- Cigarette consumpi^^ 
was off three and one-half perce-^ 

in 1964 but today cigarette censum?' 

tion Is at record levels (see Fi5°^ 

3 )* 

The newly passed cigarette lab® 
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ing and advertising act will take ef- 
fect on January 1, 1966. This act 
requires a conspcluous label on 
every cigarette package reading as 
follows: "Caution: Cigarette smok- 
ing may be hazardous to your 
health." This warning statement will 
not apply to newspaper, TV, and 
radio advertising. 


Cieartltl* 



yr"'! I I 

1940 45 50 

Figure 3 Per capita cigarette consump- 
tion. 1940-CS 

From 1955 to 1963 cigarette con- 
sumption grew faster than the pop- 
ulation. There was a switch, how- 
ever, to filter cigarettes which ac- 
counted for only 1.5 per cent of t 
cigarettes sold in 1952 as agalns 
61 percent In 1965. It is obvious, 
though, that total sales in the years 
ahead would have been higher u 
there had been no health scare. 

The percentage rise 
sumption of cigarettes averap 
five percent annually ^'**‘*”® 
the I950's. Recently, there 
a slowing of this annual rate of ii^ 
crease. Even with a 
Increase, however, by 1975 
consumption of cigarettes s 
to be nearly one-third larger than 

World consumption 
cigarette, developed in jjy, 

tlnues upward. The main 
ents of the blended cigar 
b«„ a„d ma 
burley tobaccos. The hig 
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tance has been caused by good 

qualities, including flavor 
and aroma. 

Although there has been a rise in 
domestic cigarette consumption, 
there has been a downward trend In 
the amount of leaf tobacco per thou- 
sand cigarettes manufactured. Total 
production of cigarettes was 541 
blllioa pieces in 1964, but the man- 
ufacturers used about the same 
amount of leaf as was required to 
produce 436 billion pieces in 1952. 
The Introduction of new manufac- 
turing techniques and the increased 
proportion of filter tip cigarettes 
will continue to hold domestic leaf 
usage considerably below what 
would be expectedfromany Increase 
in cigarette consumpUon. The con- 
sumption of cigars and sm^ng to- 
bacco greatly increased m 1964. 

exports of U.S. LEAF 

tobacco eicports, including 
both manufactured and unmanufac- 
tured tobacco products, have in re- 
cent years totaled nearly TO-haU 
billion dollars per year. Tills la 
about 10 percent of the value of all 
agricultural shipments. Eighty-^ 
percent of all tobacco ei^orted^ 
Lid for dollars. The future of U.S. 
exports will depend to a large ex- 
tS on the trend in world cigarette 

^Flie-cured exports have main- 
tained a nearly constant pound^e 
total over the last several years but 
have failed to share in the Increas- 
ine overseas market. Our competi- 
tors - Rhodesia, Canada, and In- 
dia — have increased their produc- 
tion and are also improving quaUly. 
At the same time, U.S. tobacco ex- 
nort prices are increasing. Burley 
exports are expected to reach an 
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all-time high in 1S65. Hoicever, 
about 40 countries are growingbur- 
ley lor export compared vith half 
that number a decade ago. 

Western Europe has traditionally 
been the best market for our tobac- 
co, absorbing nearly three-fourths 
of our exports. The United Kingdom 
is our largest market for flue-cured 
tobacco. Per capita consumption in 
most W’est European countries is 
increasing. As incomes rise, it ap- 
pears that sales of cigarettes made 
of flue and hurley tobaccos will in- 
crease at the expense of cigarettes 
made mostly of dark tobaccos. This 
will provide a larger market for 
U.S. leaf. The U.S. has not shared 
in the expansion of this market, 
however, even though our total 
pounds exported has remained 
nearly constant (see Figure 4). 



Figure 4. Use ol leaf tobacco In Western 
Eurcpe. 1930-64 

A tobacco allotment is the legal 
right to produce and market h^acco. 
As such it has a value to the buyer 
or seller of a tobacco farm The 
sale price attributable to the allot- 
ment represents a payment for a 
part of the benefits to be derived in 
future years from the tobacco pro- 
gram. Currently, the value of an 


allotment is between $1,500 and 
$4,000 per acre depending on the 
area and yield history. Under the 
acreage-poundage program the val- 
ue will be calculated on the basis of 
so much per pound. 

In order for a grower to expand 
his tc^eco allotment, it has been 
necessary for him topurchase other 
tobacco farms. However, in 1962 a 
lease and transfer prc^ram cane 
into effect which allowed the renting 
of flue-cured allotments. (Thlspro- 
vlsicti does not apply to burley.) As 
allotments have been cut, the pres- 
sure has increased either to rent to 
or from others. There is increased 
emphasis on obtaining additf coal al- 
lotments in order to achieve a unit 
of economical size. This pressure 
was quite pronounced in the flue- 
cured area during 1965 when an 
acre of allotment rented from $300 
to $500. 

PRICES AND THE CRCWEB 

The lot of the small tObaccofarm- 
ers, tenants, and sharecroppers are 
stitched inseparably to changes m 
government programs. Thisnotonly 
includes agricultural programs twt 
others as well. The use ^nunitaum 
wage legislaboo as It applies to 
agricultural workers will speed 
transihoQ in the tobacco aTea.Smce 
tobacco requires so much labor, a 
minimum wage of $1.15 per hcur 
will put a squeeze on profits since 
this IS 10 to 30 cents more than is 
currently being paid, nius, farmers 
must increase the productivity cf 
their labor which usually means a 
need for larger operating imits and 
the attendant problem of obtaining 
addiUooal allotments and poundage 
quotas. 

Higher producbon costs will mean 
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that additional emphasis will be 
given to the level of support prices 
Increases in the “Index of Prices 
Paid* and the change In the grade 
distribution under the 10-yearmoV' 
ing average has meant a 2 2 cents 
increase in overall price supports 
for the years 1964 and 1965 Under 
the present formula the net change 
in grade rates, from changeslnboth 
loan level and grade distributicn, 
will mean an Increase of between 
one and one and one^hali cents per 
year (see Figure 5) 



Figures Supportpriceandaverageprice 
for flue-cured tobacco 

These increases will have real 
meaning m terms of expanding our 
export markets under our present 


levels of price supports About one- 
third of our flue-cured tobacco Is 
e^qiorted, compared to one-tenthfor 
hurley The difference In price lev- 
els between U£ flue-cured tobacco 
and that of our major competitors 
has continued to widen as shown In 
the accompanying table 

A TWO PRICE PLAN 

In the next few months there will 
be considerable discussion andper- 
haps some new legislation will be 
submitted which will permit the sale 
of tobacco at a lower price under a 
basic two-price plan Most two- 
price plans provide that the price to 
domestic companies would be sig- 
nificantly higher than the price ex- 
port companies would have to pay 
This would be accomplished under 
several different proposals or for- 
mulas, but all would require lower- 
ing support prices Thlswouldmake 
our leaf more competitive, with ex- 
panded sales to foreign markets 
Growers* incomes would depend 
upon price differentials between do- 
mestic and export tobacco, amount 
of foreign sites, and cost of pro- 
duction The need is to move more 
tobacco from the large amounts 
currently in loan stocks 

Hie two-price proposal being ac- 
tively discussed is one similar to 


Prices of Flue Cured Export* 

1 

1 

f 

0 

1 


Country 

1950 54 

195S 59 I960 1961 1962 

1963 

1964' 




(CeiUs per pound) 



United States 

Canada 

Rhodesia Western Zambia 
indta • * 

63 4 

5S 6 

71 1 
61 3 

77 2 79 4 80 8 

71 1 72 9 67 1 

B2 1 
71 7 

83 

68 

SS I 

31 9 

57 6 
32 2 

57 1 59 3 54 S 

36 0 32 0 SO 6 

63 3 
36 1 

49 

31 


'Estimate 
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the current wheat program. Under 
this type of program, new price 
supports may be at the 43 or 45 
cent level. At this level, American 
flue-cured tobacco would compete 
favorably with tobacco from for- 
eign exporting countries. All com- 
panies, either domestic or export, 
would purchase tobacco on the auc- 
tion markets under this set of sup- 
port prices. However, in addition to 
purchasing tobacco on the auction 
market, domestic companies would 
be required to purchase certificates 
for tobacco they use. The value of 
these certificates, perhaps 15 to 20 
cents per pound, would be allocated 
back to the farmer based on pounds 
marketed. Under the plan, the cer- 
tificate provision would require do- 
mestic companies to purchase their 
tobacco at significantly higher than 
present prices. This higher cost to 
the tobacco manufacturing firm 
would in all likelihood be passed on 
to the consumer in the form of 
higher prices for cigarettes. In ef- 
fect, cigarette smokers, ratherthan 
the general public, would be carry- 
ii^ a larger share of the support 
prc^ram. 

VIRGINIA GROWERS FACE 
THE FUTURE 

Until recently, tobacco growers 
have been able to say the tobacco 
program has not cost anyone acent. 
In order to move crops from Inven- 
tory, however, some adjustments in 
price and carrying charges had to 
be made. Tobacco under loan is 
collateral for the government loans 
with which growers are paid. Asthe 
collateral becomes less saleable 
(valuable), losses of taiqjayers' 
monies are inevitable. There were 
large losses (S80 million) on the 


1955-56 flue-cured crop with oily 
nominal losses for hurley. There 
also may be substantial losses csi 
the 1962, 1063, and 1064 crcps cur- 
rently in storage. The cost of the 
tobacco program has been small, 
however, when compared with the 
total price support program on all 
agricultural commodities. 

Even under an acreage-poundage 
program aperiod of tlmewlll be re- 
quired for the reduction of present 
loan stocks. As of August 1965, 
more than twice as much tobacco 
has been sold from flue-cured 
stocks as was sold during all of 
1964. Expectations are that sales 
from stocks will be greater than the 
1965 receipts resulting In a net re- 
duction which Is a hopeful sigs. 
Also, the quality of the crop has in- 
creased and prices paid are cur- 
rently seven cents higher than last 
year. 

This fall will find considerable 
discussion throughout the burley 
area on the acreage-poundage pro- 
gram. The size of the current crcp 
and the magnitude of any acreage 
cuts will determine to a large ex- 
tent whether the burley growers 
will vote for an acreage-poundage 
program as a method of supply con- 
trol. 

For flue-cured growers the acre- 
age-poundage program must be con- 
sidered a significant step in the at- 
tainment of a more effective method 
of supply control and the improve- 
ment of the overall quality of the 
crcp. The quality advantage of U.S. 
tobaccos traditionally has allowed 
us to compete successfully in export 
trade, as well as in the domestic 
market. If the American crcp is 
“low la quality,* foreign buyers can 
do just as well or better in other 
markets. The long-term effect 
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would be detrimental to the U.S. 
tobacco Industry. 

The shape of the future will be 
influenced by our quarter-century 
of eiqDerience with acreage allot- 
ments and now with the acreage- 
poundage program. Although the fu- 
ture of U.S. tobaccos might not ap- 
pear to be optimistic, neither Is it 
darkly depressing. Maintenance and 
improvement of our quality are es- 
sential. We must continue to be 
skilled and determined merchan- 


disers, especially In our export 
markets. 

The fund of tobacco knowledge 
from 3S0 years of devel^ment has 
made our tobacco the best that is 
grown, and a recognized standard 
of quality. However, problems are 
not new to the tobacco industry. 
Only with confidence and adetermi- 
natiim to make the necessary ad- 
justments will the economic future 
of the American tobacco industry be 
secure. 



COTTON IN THE SAN JOAQUIN VALLEY 

STUD\ OF GOVERNMENT IN AGRICULTURE 
D4V1D C LARGE 

R ecent studies m agricultural geography hardly accentuate sufGacntly 
the governmental 6 cior m modem agnculture m highly organired 
states Dunn’s rsorl:.’ for example — an economist’s analysis of the 
problems of agricultural economics, but valuable to the geographer 
postulates the normal working of die market as a major factor m location, 
Weaver’s studies of crop combinations m the Middle West,* lan d m a r ks in 
the agricultural geography of the United States, are analyses of patterns at a 
senes of points in tune Neither of these tvnttrs hints at die great dianges and 
widespread repercussions that result from government intervenaon m agri- 
culture 

The most spectacular of such changes m the firming pattern of the 
Umted States occur when the Secretary of Agnculture is required, by law* 
to declare a nanonal marketing quota for a given crop ® In 1954 acreage 
allotments” m cotton planting had automaQcally to be apphed, since die 
“normal supply” of cotton for the year had been overproduced in the 
growing season 1953 1954, in consequence, the national acreage of cotton 
under cultivation in July, 1934. was five and a half milbon acres less than in 
July, 1953 A report prepared m January. 1954, for the Gianmni FoundaQon 
of Agncultunl Economics* showed how sates, and counoes within the sates 
that had only recendy inaeased their acreages of cotton would sufitf dis* 
proportionately if the unpcnding coa were to be based on the avenge of a 
long period of yean It will be seen fiom Table I that tbc sates of the West, 
where corton is produced entirdy under imgabon. did expenence 

generally a greater proportionate cut m acreage than dig oIdex<sabIished 
sates of the Cotton Belt, though proJuawn was not thereby reduced by as 
brge a percenage as the average Ibr die country 


•E.SDijnn,Jr TbcLoaocnof AgncnhnnlPradooxn (Gu&crrSle, 19S4)- 

•J C. WeiTer dianpng Pioena of Oopfaixi Uie m die Midille West, Eu<i Cecgr VoL 30. 
1954. pp ‘ 47 Crep-CcioboocK*! Regno m Ae MxSfle We*. CMjr Jtn> , VoL 44 '954. PP- 
173-MO lior Crop-Combmtico Retiontfot loiood imy m A. pp Sto-S74- 

lAgnailtonl Adjusmeot Act of ipjS i> imeoded. 7^ tpeofied commodstiei arc do* €ota. 
wbeai, tolaexo cotpa n nee and peansiti. 

**r R. lied get and C. O AtcOrrUe Jr Goetcei Quetu and AIlDCsienej and dalifo gm Rrw 
KSpsmaiaioltu.CSjnKFaFMatimmt^Afnc.Eammnatlf'resripkeJlltpt.St til Umrostpol 
CaUfarmi. College of Afmlmre. Bcfldep 1934. 


> M« Ijuce u a Lasurer in Geograj^p u die Umveisicy of Sonthampton. England. 
Jpemlmng in the geography of Nonb Amema. 

■Co^ (a tie Sai Joa^m Vattej’by Daad C Large Reprimled fnm Geographl 
cal B«Tle«.SoJ XI.V7; Walj 1957)*^^ perml$slon of Ike editcr 
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Such enormous changes, and dieir ramifying effects on farms throughout 
the country, may create havoc m the patterns of farming established m 
“normal" years Price supports for strategic crops, and consequent govern- 
ment control of acreage, are not new, the artificial boosting of sugar-beet 
production in many countries is a well-known example But as we have 
noted, httle has been published on die subject m geographical hterature The 
present study is mtended to provide an example of the effects of a major 
governmental mtervenoon on a particubr area where one crop is of major 
significance 

CerrroN m Caufoknu 

Cotton has gained great prominence m California In 1953 nearly 20 per 
cent of the state's cash receipis from &rm marketings derived from the sale 
of cotton, which thus ranks first among the crops m value * In that year 
California produced about 10 7 per cent of the national output of cotton 
(1,768,000 bales, out of a total of 16,465^000 for the United States) on about 
5 5 per cent of the national harvested acreage Of this production, the San 
Joaquin Valley (seven i^unties, see Fig x) contnbuted 867 per cent, on 
1,176,000 aaes.‘ or about one-third of all land m crops in the valley * 
Figure 2 shows how California has increased its cotton acreage and pro- 
ducQoa since 1910, the first year for which Bureau of the Census figures on 
sate production are available, before 1910, only occasional attempB to grow 
cotton had been made. 

From 1910 until 1924 both acreage and production were small The 
downward trend m yield per acre duriDg this period was associated with un- 
successful efforts to grow long-saple cotton during and after World War I * 
Almost all of the production, m fret, was long-sQple cotton m Imperial and 
Riverside Counties By 1925 it had become apparent that an upland cotton, 
the Acala variety, was best suited to California’s sod and chmate The 
production of long-saple Amencan-Egyptian cotton m California has since 
been trivial (300 and 200 bales m 1953 and 1954) In 1925 a law was passed 
by the California Legislature designating the San Joaqum Valley and River- 
side County a one-vanety district in order to safegiaml the guahty of the 
< Hedgo and McCoiUe, 9f nr CDam fim tl>e lead m 1947 

‘ Rgnra fiom CaLfonua Crop ud Liacnodc Reponag SriTJce. f-.life rr.., Dtputmaa of 
Agneuimre, Saenmeote o whom t un nJ tbtwl for dieir 

>FdrabncfaccDutitefCaU&rmiignaJtai«aeeM;d)elTaboteau U peoplemaR rural et I tx- 
ploiraoooagnadeeBCiLfofme 4w»la4r Cupr. V<d.ea. jq}] pp 451-417 

•GJHimaon Himiry of Cimoo Cidrure m Califoraia, CaS/™« San fiaiioaco. Dee- 

15 tWt 
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Acak strain and to permit constant upgrading by the Experimental Stanon 
at Shaftcr, Kern County Acala 4-42. improved strain with an average 
suple length of iH mches, is now the only upland cotton grown Yields 
have increased spectacularly, though there have been fluctuations In 1950 
and 1954. for example, yields r^ected rcstnction of acreage, and thus pro- 
ducuon on the more profitable land, at other times late and cool spring 
weather, exceedingly hot penods m midsummer, an early k i llin g frost in 
the autumn follow^ by wet weather and an early winter, or some other 
hazard made the growTng season or harvest difficjt Such fluctuations do 
not the great increases m yields — from 339 pounds of hnt per harvested 
acre m 1925 to 632 pounds m 1953 and 806 pounds m 1954. when production 
was concentrated by acreage allotment 

Since 1923 most production has taken place in the San Joaquin Valley 
In 1950 the wUey furnished 99 3 per cent of the state’s production of cotton, 
which proportion was reduced by 4 percent m 1931, when die state acreage 
by 115 per cent after the removal of acreage allotments By 1953 
the upswing of produenon m Imperial County had resulted in a crop there 
m that year of 174.358 bales, but the San Joaquin Valley still produced 867 
per cent of the sate total Figure 3 shows schematically the figures for the 
valley counties 

The 1954 AuoTMDm’ 

The Sectcary of Agncultute proclaims by Onober 13 the national 
marketing quou calculated to make available a normal supply of cotton'* for 
the foUowmg year Cotton fiinnen arc required to decide by secret baDot, 
not later than December 15, whether they wish to accept tlus quoU, the 
approval of two-thirds of dbevotcrsisnccdcd The Secreary also determines 
die acreage needed for the productioa of this amount of cotton, based on the 
nanonal average yield per acre for the precedmg five years For 1954 this 
figure was specially increased to 21 milLon acres (19,791,000 were m fret in 
culnvation on July 1 of that year”), and an additional 315,000 acres was 
granted “to provide equiablc adjustments ’* Half of dm addition was to be 
divided among Arizona, Cahfbnua, and New Mexico, where increases m 
cotton growing during the preceding five years had been $0 large that aver- 
aging would have resulted m excessive reductions m the allott^ acreages. 

• Commocity Sanlmtxn Service. ‘‘ConipQatian of Satute* u ofjuamy i, I9JJ " 1/ S 

I>7» fj Afnoiiml KoiiSmt S» n WiAmpon (ijjjJ 

- Quoai foe loog^QpU ooesa are ealculaed aeivueir from tJioee for optand coctoa. 

•■CaCfocBu Crop lodLivesockRetuitiDe Seem. j9jS 
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Hico to indrejial cotton firmctj by 
Acreacct ocre aBottcd ^ “ 'f ^hcb wai to tcJocc the actcasc of cotton 

» coo.pl« tyttcoi. the nrt a dotd (to 67 6 pet cent of the 

in the Sinjotsott > Mth Hotvevei, tome land lest 

,9S) tool) and ftom cnlneation for thn etop, and 

suited to cotton had 0“ ^ j ,e„lci„t meteate 

ptodocoon IJ of 916 ponitda of lint pet harvested acre in 

in pet acre Y* ^ oeeeded only by the yield in Arizo na. lOjO 

- 3 ;_ 

t“ “■ ”»• “ 




pounds. Tbs Umtcd Stats ascrage was J4j pounds. Figura 4 ?nd 5 p^t 
rficK dianzs into thr nasoaal pcnpectjs e and jhon dstails of the San 
J<nqu.n coOTns It will be leen that m roost Rats and m all the cotton- 
growing courtres of th- San Joaqum VaDey yields increased Qadudmg Staa- 
islaji County where )Tcld rocrcased by 3 per cent) Compare thtse yields 
wi Ji die increase m yield m Califbnua m 1950, Hgurc i, nhjro cotroa acreage 
had been curtaded. 

Some 381,000 acra of conon land m the San Joaquro Valiev a lc’^'* was 
dn-erted in 1954 from prodoong lO tnoc pTsStable crop CaLfonu pro- 
djced aVnit to 9 per cert of the nanoa’i ivtoa on 4.6 per cen* of the £□- 
tioul harv-ered acreai- a» compared uith to 7 per cen* on j 3 per cen' ro 
195 J The coroa frrmen of the valley freed a cut of about 14 per cen- m 
their collecnve income from cotton, asrorirog oble support pnees What 
e 5 «t dd ih i have on the frrruand on the patem of frrmmg’ 
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drainage in the seasonally inundated mer lands confine culuwbic land to the 
floor of the valley away from the floodahlc areas and to the low-lying ter- 
races on Its cast side “ Not all of this land has an adequate supply of moisture 
for crops and only the irngable land is capable of bearing cotton ” Climatic 
&aor$, m particular excessive preapitadon at planting time and early frosts 
durmg barest, make uneconomic the large-scale extension of cotton 
grownng onto suitable land m the northern counties of the valley ** 

Much of the cultivable land « of course given over to the traditional 
crops of the district especially fruit and xegetahles. cotton, a field crop, u 
rarely an alternative to tree or budi fruits but it may compete for land with 
vegetable field crops sudi as tomatoes On the larger cotton &nns there is 
no effective competioon from other irrigated field crops, the dem a n d for 
high-pricc fruit and vegeohlcs is virtually inelastic, and land forced out of 
cotton by the imposition of acreage allotments can seldom be planted with 
any field crop that would gi\e equal cash returns Barley, sugar beets al&16 
(for hay), winter wheat, and potatoes arc the mam irrigated crops that might 
^ grown as alternatives, but these relatiiely low-pnced products need less 
irrigation water and thus cannot be gr o wn as profitably on land fully de- 
veloped for cotton irriganon” 

The problem of the alternative use of irrigated land is acute m the newly 
irrigated areas of the western part of the valley, where "cropland expansion 

IS bemg aeeompLshed at a very considerable financial outlay, largely for 
ptoviduig irnganon water A hi^ gross income per acre, such as dot from 
conon at recent pnew and yidch u essential to justify such msestments '* 
Even older lands m these areas, where cotton acreage has been cepanded at 

'*R>r an eaiUer Bud]r of Califbnua loils icc H. J Wood Tlie Arncslcunl Salue of Califanua 
Sols. Cn^ Rer Vet 39 , I939< PP tiu oupof nO typ ea of die San Joaijuo 

VaTcy Bg 3 on p ji] 

“ Se* “Tl>e Report of the Prendem > Water Remirrca Poiiey CommuBoa.'* VoL 2 . Ten Rjven o 
Amemj fvcire (Wadiofton. 19 SOI. pp -p-iyS (No z. Tie Central VaCey of Cilifoma). 

'> '%Vafer used by Ioocbri] piano B aiovnd 39 acre m^es per acre d tbe San Jcsqnm VaSey" 
(A. G George' Ccetoa Cotmre and Coio hr Tolare Coosty (Uurcraiy of Cilifotnia. Agnoilmnl 
Retcrewn Semes Vialia CaLf fi9SS]X P &) 

* For an eiriy moSKm of die advance of imgaoan for font and Trfetablei wes of cbe nver in 
Stamilam County ire S. N Dicbea. Dry fomuBgoi die Smjoapnn. CaMbnua. &eR. Cn^ VoL S 

•M3 PP 9t-99- 

n Tbe tmernaiiocal rrpemsKm of dieie danges in the Tobiae and pnen of AnietKan cotton 

(and efaieraaOTc oopi. ud a> fogar beeta. n*ytcx to acreage omtroi mdcT the Sogir Act of «94l) 

are diKmed m Isdsnditil Commaday Frobtemi and Pi^cT ra “CiEfonna Agncolmrs a«l Inter 
taaooalCoraniodityDeTdBpe»ttt».“/ir*r»IKam»Bji>t»/SB«i=r«ta»afjmA^J{fr January 1954. 
ropplanent.pp 14 jy 

•»T R. Hedges andW R, Bailey* AppeanaloftiEfomia AgtKnItijTal Producore Capaoty Ananr- 
aWeDI95J ^ Afnc Errmmza EtjC Sr Ijr t9sa. p. JO. 
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the expense of another crop (such as barlcjr, nhidi may be grown on the 
same &rni as an irrigated winter crop) ha\e te^mred supplcmenury invest- 
ment m irrigation equipment — equipment surplus to requirements if the 
cotton acreage is reduced U may be that the dram on water avaibble for 
irrigation pumps here is excessive and that a forced decrease m cotton acreage 
would indeed be the best thing that could happen if there is to be any hope 
that water supplies may be con$*rvcd 

in J95J some 450 000 acres in this part of the vatley were bemg irrigated 
by wells up to aooo fecc deep, and the water table was rapidly dropping " 
Proposab have been made foe bringing in Sacramento River warer from the 
delta in winter and early spring \a the Dclta-Mendon Canal, at present 
used in summer and autumn to brmg in water to balance the low w'ater of 
the San Joaquin at this the maximum imganon season. The water would be 
stored in a reservoir on San Luis Creek, neat Los Danos, which would feed 
southward for about uo miles, in already developed land needing additional 
supplies A Second stage vould be a further expansion with a reservoir at 
Avenal Gap (Kings County, southwest ofTuIare Lake) and a mam delivery 
canal for ano^er jo miles to a point near Cueiu Vista Lake, ft is unlikely that 
the Cost of water delivered ^tn this proposed extension of the Central 
Valley Projecr would be less than the present cost of private pumping * 
Pending the evenruaJ. and snll problematical, arrival of ditch irrigation, the 
resmcBon of producuon of well-water cotton by the imposition of acreage 
controls is thus genuinely furthering the aims of the 1938 Agnculcural 
Adjustment Act. which m part are die “conserving of national resources, 
preventing the wasteful use of sod fertility, and of preserving, mamtaming, 
and rebuilding the farm and ranch land resources in the national public 


interest ' 

Elsewhere m the valley 6rmen of course attempted to offset their en- 
forced reduction «i cotton income by growing altcinanvc crops, but since 
they were already growing cotton on all the land they could, it is safe to 
assume that they had maximized their profits by 19J3. that some decline 
m income was inevitable m 1954 Some ofthe land under cotton m 1933 no 
doubt had been taken from fiUow and »roc from idle land, but most must 
have been land already irngated or nude av aifabfe fey expansion of tmga- 
S« “Wie Report of *e Preodeot t W»te« R««uict»Pol«7 Oxnmsiu»n fiet footnote 14 tbovcl 
^ "Pww R^Ml OlBee Botem ofRethnuOoti U S Depuimcnt of the In- 



Fw. ■‘-■n* »a«ra>] tunrc of nomUjr crop Ubor mpiirenicini n each OMUity. hucd on Cfum 
foe m^>9SO. Sonrre- ^{«zl«r and S»»m. Tbe Apncubunl Labor r-oree m the San Jo*<iaia Vaficy. 
Ca'irxnu (»e« tr»l focKncKt 
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tion"-that t!. higti-cost land Continued population growth in the United 
SOKI Will midouktdly result m i steady increase ns the marlct for Cali- 
forma-s tttinated foodstuffi. espeenlly fmiB and vegetables and readjustment 
may be rapid But large increases in. for eeample, truct crops can satcely be 
exiicted immedutely acreage controls tale one of cotton production so 
extensive an area of bnd 


Labor Requirements of Cotton 

Meanwhile hardship, may oeenr. due. for one thing, to limvy indebted- 
ness incurred tn expanding production I. n no, liltely dia, I”“'P 
WIU add to the cutren, decrease in the msidime farm population but since 
eonon an intertilled tow crop with heavy later tequn^enn » 

pWgwdlhaveaser,ouseirec,o„the,e.somlden,andform.g^ 

Ld/or the demand fo, bter-nving machment, "b'*" 

cry ,s purchased (usually on the installment plan) or ts hired from custom 

"^^mydlnstrateadienatuteofthebterregniremennine^^^^^^^^ 
m the &njt»,u,n VaUey a. a tune when acreages «.Je,«r,o^^^^^ 
comparable with those after the gmgs County 

of eonon, espeeuUy a, harsesttime. whem 

(8s pet cent of the total), but evCT m of every ten were 

grapes ate a major crop. mTin cotton- 

devoted to cotton, with concetttm permanent 6tm 

harvest months The labor of te pnmatily detetmitied for 

:s:ty”er«mrtlt“erS".op- 

‘“rL:drZ-tt;force,,ava,bhlewten^m».^^;S^^^^^^^^^ 
M m cotton (compare rauin grapes. , ^jf^and for migratory 

of perhaps only two weeks), yet re »s yg_cable areas there arc 

labor for cotton picking “In fn»t. «> j_ — — - ; - 

'«■ * 

"TlieFmntKeniCi.MtrochedHeK.mR^ ,„..„ve«,tln 

Oliromu ’T* * 1 M^eirn* '*•>! ril/vnfd Dfrl “/ 

U 5 Ocpt. of Agriculture 

rr.fbrMrnt r«"" M 

No f goer, »re g.v«. for Stgol^tn ^>r Uboc 

lion » ih* trgulir woflmg £>«« donng ine p« 
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three or more firm workers to each farm operator.”^ and most of these are 
migratory workers, drauTi fromall over the state, and from outside, including 
Mexico ” However, increasing mcchaomtion is reduang the demand for 
labor in some branches of agriculture, m cotton growmg the drop a due to 
the mcreasing use of machinery m planting, thinning, and picking, and to the 
decrease in acreage from the t95i-i953 maxima ** 

Corros and Mechanization 

It IS at this point that it becomes difficult to separate the relative impor- 
tance m the regional economy of the great fluctuations in acreage due to 
control and of the changes due to technical advances m cotton &nning 
Enough has been said, however, to show that aaeage allotments may change 
the crop tj’pc on a wide margin, necessitating adjustments in water supply and 
labor demands, repercussions of these adjustments will be wdespread. not 
only within the valley but on the national scene, if increases in alternative 
crops or changes to bvestock Arming arc involved But cotton &fming is 
m a dynamic state, both in the West and in the Old South, and with the 
increase m mechanuation basic changes are taking place in harvcscing and. 
to a smaller extent, in hoeing and dunning the seedlmgt. 

In 1950. when only 581.000 aaesofeotton was harvested m California, 
only 34 per cent was mechanically harvested, yet m 1951 of 1,305,000 aaes 
53 per cent Vi*as mechanically harv'ested (roughly j3Z,ooo bales in 1950 and 

9J5.ooom 1951) Much ofthcmcreasewasduetolackofsuiable hand labor. 

but it represented a firm movement toward a much higher propomon of 
machine picking” The quahty — and therefore the v^ue — of madune- 
picked cotton is generally a little lower than that of hand-picked, since it 
usually includes a large amount of leaves, stalks, and odier “trash.” Also, 
machine pickmg has to await leaf GU or the appheanon of defoliants, whereas 

“W H.Mfcdef3tijA.F Sijm TV Apxnkonl Labor Fonx miiie Saajoa^jsi VaQer Cabfof 
«B». Cbaractcnnci. EiDpkrr™*"- MoMjy imS (Buraa of A|TicultiualEconoQucv U S Def*- 
ApJColcnre and Im otute of loduttnal Retanoco. Umvernrf of CaCfoTBa. WaJuDjam. 19 S 0 )* P- *• 
A peak ofaVot iiaooo hired woeken «» reaped a (he nUey a Otober. 194! which dropped to 
about )9.ooe ns March. 1949 ^ I) 

« “Wetback" Mexuan labnra (iDifal gat raa t a ta the Uoiced Sata) are les " M i n -r n o i m the 
mipaeoey ecKtaa hhor force n the eaUey thio m noe othet amt RecetuJj the ImraigratiOQ and 
Ni mnrCTnnn Serrtce haa mcetgrfied m eCbro to eCTatol thu illegal ooreinent 

195 * the demand for tabor for the catiDo harres exceeded die sipolp but “cotton pickmg 
machmea hare made u po^e » meraae p-0(faeooo dunDB 1 period of daninnhnig &nn Ubor supply" 
(porate comnmmcamo. Brm Placement Serwee Scue of CiLfonna. December J95a) 

" W R. Bajle7 and T R. Hedge* Emotma efhlechanul Cotton Harreamg m die San Jaa?®® 
VaHey 1949 Ccwom IWmm Jjsj* N. Ill, 1951 
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W picking on usuiUy sun otlict end seta lOMuibly boIJs In the 
19451-1950 hatvcit “there was lonte tendency foe the spread betiveen grade! 
of machine-picked and hand-picked cotton to narrow m hie season pick- 
ing In 1953. the year before acreage control was reimposed, employment 
in the harvest was higher thin in 19$^ 

Sdiegly. tbey ™.ed ^ p.tk- da=7,.r:L^ ^ 

rJf^lTwpwr,:s:LT»ke„,m....~ 

con M much ai S16 ooo) wth lowge cureulmem m prwpect for «954 

Here, then, ,s forther evidence of the effect, of go.enimental control of 

. , u fe./,ffnr. m Cahfomu. and m other irngated 

area?:, mre m a connnoed X;Sf°'wetrrXn per- 

was reported tn I9SS that an inaease in yield ^ 

(from 373 » 6« bde^t ,«(. e an 

use of machines, and ^t ' J''*''‘'^,„^^j0j9nDespitetheptemi- 
mcTeamt0 ll» 3 P 0 i™la j,ower. are idready 

dust defoliant by airplane'” , e^,^. with their mured etonomy, 

TheiraaIler6miioftheeas , about by acreage allot- 

wiU naturally suffer least from the ^ 

ments, though their incomes at y large cotton firms, 

cuts More radical adjustments ^p,rnlture and foe 


n Firm PUcement Srfnc« 


“Ibi p } 

•• Pnraie eomimimcj 

.. BcM«n .946 Md b, TOd— DiTU. C.I t. 

■»‘1 ,4.,,,.™, 

VoL a No. * J >954 tP ” , . TuUre 

«,e[«T.bIeI.bovel ^ ^ fx^noie .J »™ 

H|...m«r«r«.8tono.e(Ccor|c te I 

Coumy.rrm.«f*<«c 
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west side, wth heavy mvestraeni in well-dnllmg and imganon equipment. 
On diesc brger farms the major fiuconaons m labor reqmremcnts, m aac- 
ages planted and fiiUow. m demand for machiner)'. fertdeers, and water, 
'mil have cotimbuted to came the greatest changes m the agn^tunl 
geography of the San Joaquin Valley In this aspea of geography Cahfomtt 
IS undergoing dymiiuc changes as great as the more bmibar one m the 
fields of populanon and industry The national repercussions of the sate s 
riK to a najor position in cotton production, diough not as wndcly appr«- 
ated. are as important, both to other cotton-farmmg regions and to other 
areas affected by margmal shifts m the farmmg pattern of the San Joaqum 


ADDENDUM 

Gop fignm for igsi (piyubed la May. i95<. ^ dw prepannoo of dm *mde) 
diQwed a eontmaition of the crodi detailed in the preerdiag pge* United Stare* 
aereage fell by nearly a'^ rndlion aoei firom Ac total, w’bilc prodocnoo of bat 
wtTfitJfJ by about i mJlion bale* {l9S5 ba r ectied acreage. i6 9^9.000. prodocnoa. 
ta.yai.ooo balm) wvA aa mcreaat of yield per barrested jot (417 pound*, a* *ga**t 
341 pound* la 19J4) . 

Growing cendmoas Vi-ere good in tbe cotroo »ttm of tbe Sooth, and every****** 
yield* were unproved. Increase* m prodoccion ocmired m all looAern jaw esrep 
North Carolina and Missotsn and were very large m Alabama. Arbansaa. and MissisBpP- 
By conira*:, yield* and preduenon were down la the three western saw* of New Mesico, 
Anzsna, and Caldbrma. 


CoTTOs Csor. SaK Joaqcei Vtiirr aKO Socnax Caukiku. 19*4 axn 19JS* 
(Lmf |vU III fmuJ i. rnixam ft Sofct ^ }»» / owii £mi ) 


aacAca B.unTn9 


19*4 


19*5 


Maden 


SaaDugo 


1*9.710 
177 6<0 
94.930 
45*10 


TbIatc 


t6< joo 

64.300 

JO 

3J.«0 

JOO 

*90 


MJ 7J0 
»-» **» 

4JAa> 


391.600 J0*.O» 

393.230 J*4a*» 

171.500 l)O.JW> 
Tajoo jireo 

45.500 35-®* 


* Figaro from CiHbcnu Crop lod Irratod JteportBg Serwe. Mat : 


9«6. figarss for Cat&e 


Poor growing weather, especially at planting tune, and late npemng seem to aecount 
for the general declmc in yxld*. Aoo^ die eontmamg rue m Kem Connry (and m 
Impend County) should be nored. Tbe average yield m California u tall tome aoo 
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pounds per acre higher than m the best southere state (Mississippi with 570 pounds pet 
aacmi95)} In the San Joaquin VaiJcy 71 percent of the aop was picked hy machine 
partly beauseofashorugeofhand labor howtrer mechanical pickers are still unperfea 
and skilled operators m short supply and more hand picking u desired by cotton farmen 
It IS reported that reductions m cotton acreage in the San Jciaqmn Valley have resulted 
us shifis to com allalla alfalfa seed beans sorghoms orchards and vineyards vegeubles 
and melons com registered an inaease m producnon of 84 per cent over 1954 

Preliminary report* (January tt 1957) mdicated tbit in Cal Cornu aswage yield for 
the 1956 cotton aop (harvest to be completed m Pebniafy 1957) would be about 900 
pounds per acre a new record This foHowt ercellcnt grotvinp and harvest seasoni Total 
production is estimated to have been 1 44J 000 bales on 7jj 000 harvested acres Some 
7J per cent of the San Joaquin rouon will have been machine picked the demand for 
hand labor vns greater than the rupply (which included fewer than 400 Mexicans) at the 
harvest peak 



Plant Fibers — Some Economic Considerations 

HORACE L. PUTERBAHGH‘ 


Introdnctioa 

The problems of plsct fibers todsj we 
fairly well amntaed np in one word — eoape- 
btjon. The problems of cotton are la many 
ways representstiTc of those associated with 
all plant fibers. In terms of quantity and 
Tahie, cotton is the only plant fiber {ex 
elndi^ wood fiber) of any eonseqnenee 
grown in the United States. A few atatisties 
can serre to pre a broad p etnre of the «cr- 
rent cotton aitnation. 

In 1963, per eapita mill coniumption of 
eotton was at a record low of 2L6 ponnda, 
down 4% from 1962— yielda were at a tee- 
ord high of oxer one bale per acre. The 
e^rryonr on Angnst 1, 19M is opeeted to 
be about 13 million bales, tip from the 1L2 
million bales of a year earlier Cotton’s share 
of the total fiber eonsnmptum declined from 
more 1b«" 59% in 1962 to a record low of 
leas 57% in 1963 Per eapila man made 
fiber cossomptioa in 1963 stood at a record 
higb of 142 pomds, np 9% from a year ear- 
lier These statistics are tndicatiotts of trsids 
that hare been oeeomng orer a number of 
jean— ronghly since the end of ITbrld 7ar 
IL 

Broad Economic Derelopments 
The economics of plant fiber production 
and ntHiration hare been inflaenced by cer 
f«»n broad derelopmenta. The eomplete list 
wonld inelode about ererything of any eco- 
Domtc importance orer the last SO yean or 
more but among the noet important deed 
opments are (1) ttie increased prodnetiTity 
of labor and resulting higher meomm, (2) 
changes in methods of liTing and in the needs 
and desires for textile prodoets, and (3) the 
derdopment of new and better man made 


I <luS Speeialiirt (Textiles), Prodeet and 
Proem EriJulion Staff, OSce at Adnunutn 
I ir Agneultnnil Beseanh SetTKe. Presented 
to the Fifth Acimai Heetmg Boeiety ter E«o- 
BDiaie Botasr, Qiapel EiS, hatth Carolina on 


fibers These derelopments are, of eotsse, 
not independent— indeed, they are highly m 
terrelated 

Increased ProdnetiTity of Labor In 
creased labor prodnetiTity and higher in 
comes generally thronghont the United States 
hare resulted in consumers hariEg n^ 
money to spend for all eonsume- artie»es, 
induding those prodneed from plant fibers. 
This dertlopoent also means that n nleq p^ 
dnction methods for plant fibers can be 
"antomated” at least as fast as th» to 
coapetiAg prodoets prodaetion costs of plant 
fibers will be at a disadrantagfc FUi pr®" 
dnrtion m the United States was a -netia oI 
high labor costs and its death serres as a 
waroing for other plant fibers. 

High labor costs bave inflneneed 
el's preferenee for tertiJe matenal*- F*P« 
prodaets bare come to the forefreot ta 
Uin areas beeanse of high labor <«t» 
competing matmals. If, for 
can be re-esed enough times, eotton andW 
lap are cheaper matenali than p*P® 
e»er, it tales labor to re-nse axtiela and 
u a MlattTcly erpensire input (Oatsde ^ 
textile field, the sabstitsbon of paper 
cartons for glass rniTh bottles by mas? 
dairies u a prime example of the results ^ 
inEitased labor costs.) The trend 
bulk shipping (agam less labor) cuts m® 
all packaging 

Changes in Lmag Habits. Change* m 
eompmtiOD of our labor force haTC a-ert^ 
the plant fiber economy Increase m to 
nnmlw of working wires had an imp*^ 
on the ntiljzabon of plant fibers, just as thK 
dange has infloeneed the whole arc* 
honsdiold appliances. . 

\Poifcng wires hare less time (and energy) 
to dpTote to the care and maintdsnee oi 
rtithing drape*, etc. Ther lend to 
fabrics that require little or no ironing, tbs 
do not soil easily, and that have other earf 
care qualities. Family meoines 
creased as a result of t«> family meab®* 


March S3, 

BeesTCd for pnbliestioii April 8, 1964. 


•Plata Fibers —Some Economic Cotatderolions' by Borace L. Pvterban^ 
Priidedfrom Economic Botany, Vo(.19 {April 1965), pp 184-197, «nf* permxssvtnO] 
Ihe publisher. 
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working, and money la aTailable to pay a 
premima tor textiles haring the desired ^ar 
aeteristica An increasing proportion ol the 
population works indoors, and lighter weight 
clothing IS preferred In some eases, this hw 
resulted m a preference for properties oi 
fered by man made fibers 

New and Better Man Made rtbers The 
big competitors of pUnt fibers are the man 
made fibers, both the eellnlosiea end the non 
ceUulosics. Following the 
acceptance of rayon, many other m^ made 
fibers were dereloped by the eheimea md^ 
try These fibers base been actirely 
moled and hare been accept^ »“ • 
range of textile products, used either alone 
or m blends with the natnral fibers. 

Although these fibers were 
priced higher per pound 
«th the exception of rayon, they 
,„„4, ,u..U, «><1« ™ 

i»»i .1 tt. 

ous promotion ampaigo, piM 
qul.te tiM (or mow ‘"‘'‘"J. 

Burr male flberi reel anee per 

.,bl.forll.m8ro.tt 

paand 0 ( a fiber fioea fiO( poandepe 

bum al eaet "«”f „u5, ,.M 
of fiber required for a -jo, 

with the tn>e oj tic mill ««. “ 

essing cost# and waste a 
gene^l W^her for 
forthemamnadefibe^^'” ■ a 
pie, has abmt 005 for 

eosis at tbe miH compared with 

. » .henrth and dura 

Nylon’s high tensile sfte^^^^ 

hOity bas Nylon 

portant place m the fib and about 

has the enfer<« tires fsm* 

40% of the ordinal p^«rr^^ problem of 
ly well assnr^ As e J expect* to 

•‘flat spotting” 1* J „„kel «»»«« 

entire tire eo™ elinu 


“flat spotting- IS ^ „„kel «»««' 

esptnre the entire t^ rf,ss.ftbers, elinu 
other synthetics, mi* « ^ flerelo^ 

nste both rayon towerer, since the 

ment IS no loss W eotjm^h" ^ 

tire cord market hsd 

'fwter snd sJ-PP*^ 

JSm”hS1.r.jrU|a.^;^^^^^^ 


Harm aUpla raa be need oa the “™ 
aiUl raplied (or eallaa etapl. aad, larpel, 
hemiaee it a, ebe.por thaa eottoa, la aften 
bleaded with Mtlon, Tho abjeetiie m 
U»d, imrarn to h. to £.1 Ih. 5™“, I™ 
Mj o( lapra uito tha (ahric aad tM hare 
lha (abne behaia lie 100% eottoa Beeeal 
la improaemeati hart been made m ra^n, 
and It la aow ela.med by rajoa maantactur- 

eia that eame baaically cetton (abriea are im 
proaed by addiap rayan 

Cotton’a auh werm eh.raeten.M e.a be 
.mpraaad by bleediaj w.ft eyalbetie fib™, 
and Dacron-eotton blende haae b^ aec^^ 
■a aom. araaa at the ib.rt marbet » 

amplm »rae to .naalram a (e. .( the aom 

th.t sre stdl 

domineled by cotton, bowerer In 1962, eoU 
ton held^r 90% of the msrkrt m men snd 
W shirts, woten sheeU, towels snd t^el^ 
aabJ^mcn *«d boys’ onderwcBT, men snd b^ 
,^^# sod coeersUs, piUew ewes, etc Cot 
JJ^ss • distinct sdTsaUge 
Sorbency snd the sbQ.ty to withsttad fr^ 
quent Unndenng is of msjor “P®^"'* 
Work clothes sre still predomiasnUy msde 
of cotton 

Paten apd »>» CoiiaiitaptiOP of Fibnra 
Ha. mawial pnee la aa imporual japjel 
.("mpebtioa amoas the ranam 
„,t, thwart that tba aaw matenJ e»t in a 
portioa al tbe nanmer'a <».t ^ ■ P*^ 

S^rlrtmte Cetteal.ra.er,, lea ea^ple, 

.boat !M5 at tbe eea^e.’a dote 
.Dent lot eottoa prndacta The larmea’t 
;K“ ri a eottoa ba.mm. abrrl m approu- 
mstety 99^9 ccmtrsst, tbe ntsile* 

I^k UP for eppsrel items msy be from 50 
to 60% of the pnee psid by the eonsumw 
NeeeiSelfss, the firm pnee of cotton is eery 
toportant in detmmaing what fiber w used 
for speciOe end uses. 

The decision to use one partienlsr fiber 
nther than another must, of necessity, be 
st the mill where spinning and wesT 
•■ur are perfortned. Since the differcace be- 
tween profit and loss for a mill operator may 
be a few cents difference in raw matenal 
rists, compelitien among ranons fiber pro- 
dneera a intense. Of course if consumers 
demand a partienlar type of f>her (perha^ 
a# a result of a promotion eampsign), mis 
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loweS by torresponiuig price deereasea, 
«QaId not solve the problem of over prodoo- 
t»oa nod sapplf eostrol problems The u 
crease m cotton prodoction would need to be 
geared to the increase m cotton markets — 
domestic and export The production of cot 
ton could conceivably loeiease at a much 
faster rate than additional markets for cot> 
ton would develop This means, of eoime, 
that fewer acres would be needed for cotton 
production Smaller acreage allotments or 
inertased funds sod fanlities for storage of 
an ever increasing can^over would be a 
threat 


fievertbeless, there is no altercstive to ra> 
search to tower production costa of cotton 
ff prodnetion costs and prices do cot de> 
crease, cotton aeema destined to lose diaaa< 
trously in the fiber market 
If greater supply control problems arise, 
these problems een, and sbould, be attacked 
by Increased efforts to expand sales of cot 
(on at boms and abroad—!^ unprovementa 
in the properties of the raw eotton fiber, by 
the development of new and improved cot 
ton products, by increased processing effi- 
ciency, and by promotion of eMton’a superior 
qualities 



Metallic Minerals 


tunng - IS directly dependent °« ,„cft substances 

The list ofti»pori<ntt*»ota^^^ 
as iron, copper, alummum, lead, z • . characteristics, 

loys Becimseoftheiriiidely vanaM^^^ industries 

these metals serve vitalfunctionsm ,aiue of production the 

extractionandprocessingof metals ^uaractensiics 

try uihtck has certain f,„JLs,2es seieral of the major 

Thefolloiiingselectiono/articlcs e p lounsbury article 

aspectsofthemetaltic extraction 

on alummwt n/ining Factors influencing the 

and concentration. those Influencing alummim 

location of an alumina plant differj J two actwihes 

refining, causing <i^fffZV^dTc^ importance 0/ the 

chons, 
k mod- 

eS»e “l‘ V‘fl' 

The remaining AUhongh metals are an exhaust- 

nalagyonlheprmhte'lan^mlne ,^,oral,aaandprocesans 

ate ream, ree. teelme<^f ‘"JJZ,,UsMyprad,mm^ 

note/>rot,to»s!J"»“®"“';“^to®./w»fn<<J praitdes the metals 
tlmsprolonglnsthe^'l’f'l J„„%cs- M « nlsa conUmtcs to expand 
lith campettlors - „„ ones In add, t, an. secondary re- 

many terse snPPty 
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RECENT DENTLOPMENTS IN TIIE ALUMINUM 1NT)USTR\ 
IN THE UNITED STATES 
joir* T u»fN«L-Rr 

r4ti«Tfl MlfhlflO l-« «wtlty 


T he aluminum indmtry of the 
United Sut« ha» npenenced a ip« 
ucular txpaniion o>tr the bit mo det 
ades demonitraung a rate ol growth ap- 
precubly greater than die national econ 
omy ai a whole. The produaion ol 
alummuia has now become a major in 
dustry second onl) to iron and steel in the 
field of mealhc mmerali Although the 
netal was pro<luced commercially as 
early as 18SS, it was not until World 
War 11 that the tnduitry experienced a 
rapid expaniion The light strong tneul 
was in great demand as a structural ma 
tenal in the aircraft industry It w-as an 
tiapicd that due to the deacase in the 
manufacture of military aircraft the 
production of aluminum would decline 
or experience a slow rate of growth in 
the post war years. Contrary to these 
predictions the industry continued lo ex 
pand rapidly The 19^9 produaion of 
1 SaS 175 tons in the United States rep- 
resents oser a ten fold increase in twenty 
years and an increase of abooi 29a per 
cent since 1915 (Fig 1) 

Growth of Industry 
The recent growth of the industry re 
fleets new uses other than that ol aucrali 


the construction induitry Itiiestima 

that the aserage home today 
about SO pound* of aluminum, and U « 
anticipated that the use of the taea m 
the budding industry will 
siderably in the near future About 15 p« 
cent of the aluminum coniumed in 
United States is used in the 
lion industry Presently a 
the meul is being used m fonr^l 
portation other than airoafi. The au 
mobile industry uses about CO 1^" 
alominum per car today compared to 
than 6 pounds per car m IWC and all 
dications point to a considerable 
m the next few years Other forms 
trampoTtauon such as the rallroa *n 
marine industries arc increasing * 
consumption of aluminum annua r 
The use of aluminum m the laanu a 
ture of paclages and containers an » 
use in the elcciiial induitry base m- 

ceased rapidly Today each of these mes 

consumes oser 10 per cent of the a urm 
num used in the country and it u pr^ 
diaed that these uses wiU consume con- 
siderably more aluminum in the near u 
ture. Consumer durables machine parts, 
tools and equipment are other major 
uses of the metal today 


construcuon. Its workability and resist 

ance to corrosion and vreathertng has Bauxite Sources 

made It a popular building material To- In the last twenty years seseral major 
day more than one fourth of the alumi shifts have tsccurred in the locauon 
nutn consumed in this country is used in primary aluminum plants reflecting 
'Recent Developments i» t>te Alumttntnt Industry fit the United States' hy 
Lotaisbvry Rcpruifctf/rom Journal ol Gcogra;*y, Vol LXlOfarcA 19€2) pp 9‘ 


mfh permission of author and editor 
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changing logulical palietni Tta l«a^ 
lion ol bauiiM rciovca loureci 
and matkcli have been moil 1""“'™" 
in causing Ihese shifts The 
stage m producing aluminum 11 me eo 
veLn of bauxite inlo alumina AbM. 
mu tons of bauxite ate requited to pro- 
Tce " « ton =I alumina and cons^ 

?„T“"^drp.lt=o.„»mer- 

■he domestic ore I” „ „„ 

that of ti™"”*', ‘ med’^tia. been 

Surinant. 

Alumina Plants 

runr.te-r'1er.rd:rc=S 

Coast close to 

S“gV.mmTo‘ree«riched„idi foreign 


imporis located at Bauxite and Hum 
cane Creek Arkansas These plants are 
the only esublishroenis based on doines- 
uc bauxite and presently account for 
about 22 per cent of the alumina pro- 
duction of the country The three plants 

located mlJJUisiana at Gramcrcy Burn 

„dc and Baton Rouge account tor about 

31 per cent of the alumina the plants at 

Point Comfort and La Qumia Texas 
account for 28 per cent and the one 
plant at Mobile Alabama producra 
about 19 per cent of the country s total 
SieniBcanlly the oldest alumina plant in 
Uic country which was located m East 
St. Louis Illinois suspended operations 
in I9 j 7 leaecimg its relative macecssi 
bilit) to domestic or foreign bauxite 
sources 

Primary Muntinum 
The uxxind mepr urge lu |,roduciiig 
elummum i. die reiluciiou proceo i.hich 

mintiinn. eluiiuue P™"!' 
niun emt du. operal.on "d"'"' 
aniounnoCpiii.ee ll lele. abom 9 MVH 
of clcarieal energy about inn [loundf of 

alumina and mueh rmaller amonnu of 
pelmlenm coVr erjolile alumlnnm 
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Huoride and other matertah to produce 
one pound o( aluminum. The most criti 
eaHoeational factors are povnr and most 
recently, aaeuibility to alumina planu 
and comummg inaiLeu Hydroelectric 
potter St as the only major source of cner^ 
used by the industry as retently as ten 
yean ago Today, coal and natural gas 
account for about one-half of the energy 
used by the industry 

Shift of Industry to the Northwest 
Ptesnous to 1910 all the alununum in 
this country was produced in central Ar 
Kansas and the southern Appalacbun 
Mountains using hydroelectric power 
and small amounts of coaL In IMO iq 
T lew of the tremendous hydroelectnc de- 
velopments taking place m the north 
western part o[ the country, the industry 
began to shift their expaiuion laalities 
to this region. la the next five years, a! 
most 50 per cent of the nations alumi 
num was being produced here. By 19oQ, 
the demand for water power for home 
and commercial use increased rapidly in 
the Northwest and political controvcmm 


osCT water uuliration pohao d«Teloi*i 
fotting ihc industry to search for an al 
temaie source of power 

The Culf Suits Devefopment 
During the 1930-1955 period, another 
major shift toot place as the aluwtnw* 
mdusiry looked to the Culf States where 
eJmriaJ energy could be dcrised from 
natural gas. By 1955, howescr, it became 
apparent that natural gas could not be 
depended upon for the long range ex 
pansion plans of the industry The wide- 
spread use of gas as a source of dome**!^ 
heating led to the rapid eatcnsion of 
transmiuion lines and committed ImK* 
gas rcserses to the eastern and midwe** 
em states for a long period of tuno The 
increasing gas rates and potcntiaT short 
ages forced the industry to search 
for an alternate source of chap and 
abundant power 

The Ohio 5 alley 

Al this time, developments us the 
mechanization of coal mining, construe 
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ALUMINUM PRODUCTION CAPACITY, 1960 

(by regions) 



jrHlt NtWYORK 
ARKANSAS 


non ol lotgtr ond more 
bargti ind innovot.oo! in iitim 8'"'" 
i^anu made il pooible to 8'"'”“ 
KWK ol eUetnaiy from a$ 

6/lOihs of a pound of coal reducing 

L of coal^ncratcd 

callv The bituminouj coal ree 

mm 

tem possessed o\er P f^j„cliasub- 

non. b, mm.no... romm I i ^ 

T''oh'.o‘1tTe,"oTL«;.8ab.e'.nbn.» 

the Ohio KivCT aluminum oilier 
than „ ,5 cent of the toial 

mpidlyanda^u m .he 

rd."-'-””"' 


the eonntry within 500 mile, ol ibe Ohio 
Valley In relation to the Nortliwest the 
Ohio \ alley wa. I 000 m.lci eloter to the 
°wm.tmyl.and2 000 m,l..tloterto 
the major matlel! wh.eh mote than o8 
w, the now relanyely l.t.le d.femnee tn 
newer coim I. recently at 1957 no alu 
m,num wa. proilnred In the Oluo 
but today thi. diitrict jirodnet. a ..gn.h 
cant amonnt ol the nat.on. primary 
aluminum (Hg 3) 

Location of Aluminum rianw 

There aw 22 primary aluminum plania 
m operation or under construcuon in the 
United Sutci at present nie eight pbnu 
in the N mhisMi utilwmg hydroelectric 

located at \.ncoii>er l^ngvlew 

Tacont Meal and WemtAee Wash 
Ineton Trouidalc an I The Dalles Ore- 
gon and at Columbia Falls ^^onuna 
account f w 2u per cent of the nauon $ tc^ 
Ml capacity * The three new plants using 

hbUc Suititk.1 dau Imm Mln«d W*A<t 
Sui»ej N« SW” Hf? '-'J 0*p*niarM 

of itie tnlcrlor 
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coal-generaicd decinat) tn ibe Ohio 
\aHc) at Ra\cni\\oocl West \iipnia 
Claringion Ohio and Ertntrille Indi 
ana account for 19 per cent of the coun 
tT) s capaaty Three plants in the Gulf 
States at Chalmette Loumana and San 
Patricio and Point Comfort Texas use 


country that a Urge part of the future ex 
panston of the industry vill tale place 
adjacent to new hydroelectric dcsclop- 
ments in the east such as the St. Law 
rence Scas*-ay or near easily exploited hi 
tuminous coal fields in the eastern inte- 
rior or Appalachian coal diitncti. 


natural gas and a neiser plant built at 
Rockdale Texas uses lignite coal for 
power Tt^iher these four plants in the 
CuU States account for 24 per cent of the 
total capaaty The three plants m the 
southern Appalachian Mountains lo- 
cated at Badin North Carolina Alcoa 
Tennessee and Lmcr Hill Alabama use 
hydroelectric power both pns-aic and 
TV A« and some coaL These planu base 
about 15 per cent of the nation s capaaty 
The tsrt) plants looted at Masicna New 
\ork cn the Sc Lawrence Riter are 
based on hydroelecinc power One plant 
has just recemls been conitrueted utflu 
log new power desrlopments assoaated 
with the Sc LawTence Seaway Together 
these plants aoount for 9 per cent of the 
nations apaat) and the two pUots at 
^rkadelphia and Jones Mills Arkansas 
dose to the domestic sources of bauxite 
acxount for 6 per cent (Figs. 2 and 5). 

Since 19a5 fise new planu hare been 
constructed Only one of these planu was 
built in the Noilhwesc close to the com 
pany s fabricaung mills This plant uses 
hydrodeaiic power One plant was con 
structed inMassena New k oik, to utilise 
the new hydroelectric installauons assoa 
atedwiihtheScLasoenceSeassay Three 
pUnu were located in the Ohio Valley 
utilizing ihermal eleeme power In an- 
uapauon of future expansion based on 
coal-generated power two of the largest 
companiQ in ih* country haye acquired 
control of large coal deposits near Sturgis 
and Henderson Kentucky and aim aw 
area of snb-bitummou$ coj resoves near 
Lake DeSmec M yoming It is most likely 
due to the changing uses of alummuin 
and subsequent shift of the major con 
« Pning market to the eastern part of the 


Companies in the United States 
Twenty years ago the Aluminum 
Company of America was the sole pro- 
ducer of aluminum in the United States. 
In 1911 the Reynolds Metal Company 
began production to meet the demand 
for aluminum during the war In ISl's 
tlie kaiser Muminum and Chemical 
Company began production Since I5aa 
three other companies hate entered the 
produaion picture* the Anaconda 
Aluminum Company m 19aa >"‘1 
Hanes Aluminum Company and 
Ormet Corporation m 1959 In 19o0, the 
Vluminum Company of Aroenea 
sessed SS per cent of the nation s capa« 
tty Reynolds Metal Ccropam W 
eent Kaiser Aluminum and Cbameal 
Company 23 per cent Ortnet Corpora 
tjon 7 per cent and Anaconda Alom* 
num and Harvey Aluminum Companies 
over 2 per cent each (Fig 4). 

Alcoa has two alumina plants located 
in Arkansas and Texas unng domesM 
and foreign imports from Surinam and 
one alumina plant in Alabama using 
bauxite from Surinam. The company ha* 
eight alumin um reduction plants in Ten* 
neasee North Carolina New kork, Indi- 
ana, two m Texas and two in Washing* 
ton. The Reynolds Metals Company 
two alununa plants in Arkansas ano 
Texas. The oimpany s seven alnniu'’*® 
plants axe located m Alabama, Washus 
ton Texas, Oregon, New kork. and two 
plants in Arkansas. The Kaiser All®*' 
num and Chemical Company has 
alumiwi plants in Louisiana using J'*" 
maican bauxite and four pmnaiy ale®*" 
num plants located m Louisiana Wes* 
klrginia, and two plants tn k' ashmgtn®- 



ALUMINUM WDUSTfiyJHTBE. OTHTEO STATES 


The Onaei Company hai one alumuia 
^lant JJ1 Louisiana utilizing bauxite from 
Surinam and one primary aluminum 
plant m Ohio The Anaconda Aivmi 
Hum Company has one aluminum plant 
in Montana anti lor the present n 
obtaining alumina from other companies 
The Harvey Aluminum Company with 
Its one recently built aluminum plant in 
Oregon is currently using alumina front 
Japan 

United Svata and World Production 

The United States has played a domi 
flant role in the development of the 
aluminum industry and lu produaion 
has been appreciably greater than any 
other wuntry tor many years In 1959 
ihe country produced over 43 per etat of 
the worlds 41^)0000 tons of aluminum 
The world productcon in 1959 was twice 
that of 1952 The inaease was due to a 


Vay laige degree to the substantial ex 
paiujon rn United States as well as in the 

U^SR several wJtenz European conn 

tne# and Japan and Clnna Other major 
producers at present arc the USSJL 
vuh almost 16 per cent of die world s to 
Wl production and Canada producing 
over 15 per cent The Western European 
countries produce almost 16 per cent 
while the Eastern European countries 
produce less than 6 per cent The conti 
nent of Asia presently products approxi 
matcly 5 per cent with Japan accounting 
for about one-half of llie total Africa pro- 
duces about f per cent nhde iuitraiia 
and all of Latin America produce one- 
half oflpec cent combined (Fig 5) 

The tinctjual dtsirfbut/on of potenual 
bauvsieaourres has anfluenced American 
companies to maVe large hnanctal msest 
ments abroad and reek concessions m var 
lOus pro of the world To insure alter 


ALUMINUM PRODUCTION CAPACITY, 1960 

(by companies) 
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WORLD PRODUCTION OF ALUMINUM, 1959 


USA 


W. EUROPE 


USSR 


CANADA 


E. EUROPE 


JAPAN 


REST OF ASIA 


AFRICA 


per cent JFL 

ric $ 

nate sources o| bauxite in a>c ol local India Ar^nuna Canada and 

economic or poliucal pressures. Amen Spam- 
an companies hare concessions and e* Future 

plorauon nghls or denre bauxite or It xould be difficult to dupbeate the 
alumina Irom such diserse areas as Ja remarkable progress that the domatic 
maica Sunnam Panama Haiti Domim industry has experienced. In tv>o decades 
can Republic, British Guuna Japan it has gtoHn from a relauvel) small in- 
Chana and French ^VestAfnea. Recently dustry under the protective v*nng of die 
domestic companies have developed a government to a highly compeuure 
been interest m foreign markets. The srarId«.ideoTganu!auon It u most likely 
present mnsumptioa rate of primary thattfacconsumptionof aluminum in the 
meialuaboutOTpoundspercapitamthe automobile building and electneal in- 
Uoited Sutes compared to about 6 dustno as weU as lU use in ihemanufac 
potm^ m Europe and less than one ture of packages and containers vcill m- 
pound m Asia and Africa. The possibih crease rapidly in the next decade. It is 
tie of raising per capiu tnnsumptioQ not unreasonable to assume that many 
zbmad and crating huge fore^ mar neve uses for the meul wiU be found plac 
ketshasledlo theeiublishmenl.ihrou^ tag it in direct cnmpeuuon with steel, 
joint partnerships of aluminum and fab- capper and other metals at well as plastics 
ncaiing plants m United Kingdom Ja and vcood. The anuapated expansion of 
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the indiutry should take form m the ex 
tension of present facilities and the estab- 
lishment of new plants primarily in the 
eastern manufacturing region where coal 
or new hydroelectric power is available 
Barring a technical breakthrough in the 


economic recovery of low grade lateritic 
bauxites in Oregon and Hawaii or sub- 
maiginal bauxites m Arkansas the pat 
tern of aluminum is dnally establuhed re 
fleeting the geographic factors of markeu, 
power and matenal flow 



ARIZO>A’S ^EWEST COPPER PRODUCER - 
THE CHRISTMAS MI>E 


iL h\OERRand WhE EICO* 


Inspiration Consolidated Copper 
Co 's intensified development pro- 
gram during the past seven years 
at the old Christmas prop<‘rty in 
Gila County Ariz . has rev italized 
that 50-year-old producer and 
brought it up to large-scale output 
Two mam 'hafts, a cmle-loog 
haulage level, new ventilahonwork- 
ings, a 4000 too concentrator, a 
sand fill plant, and all the auxiliary 
units of a modem mining facility 


are completed, and 25-ton concen- 
trate trucks are making the haul to 
the Inspiration smelter at Miami 
The “neu** project is actually the 
latest in the long history of the fa- 
mous property 

CHfllSTMAS' PAST 

The earliest claims cn what is 
ncTK the Christmas Mine were made 
about 1880 by Dennis O’Brien and 
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to Phelps-Dodge. The locatitms 
were proved invalid since they were 
part of the San Carlos Indian Res- 
ervation. Then, in December 1902, 
the portion of the reservation that 
included the copper deposits was re- 
stored to public domain, on Christ- 
mas Day, George B. Chittenden re- 
located the claims and named the 
property after the holiday. 

Saddle Mountain Mining Co. was 
then formed to operate the property; 
and, after successfully fighting a 
suit by Phelps-Dodge to recover Its 
holdings, the company built a smelt- 
er In 1905. 

There followed a series of ups 
and downs, with different operating 
firms coping with a fluctuating cop- 
per price. The first "down* oc- 
curred in 1907, when Saddle Moun- 
tain failed. Gila CopperSulphldeCo. 
took over the assets In 1909, and 
American Smelting & Refining Co. 
advanced funds, taking over manage- 
ment of the property in 191S. Asar- 
co operated the plant until 1919, 
when financial troubles arose, and 
a receiver look over the operation 
until closing In 1921. 

The next 'up* occurred four 
years later when Iron Cap Copper 
Co. bought controlling Interest from 
Gila Copper Sulphide and moved a 
500-tOTi concentrator from the 
Globe-Miami area to the newly- 
named Christmas Copper Co. Some 
321,000 tons of ore were treated iqj 
to 1932 when the company went 
bankrupt. It re-formed in 1936 as 
r.b.nW.m3i> ripyiej Cogi. but closed 
again in 1938 when copper prices 
dropped. 

By 1939. Christmas had reopened 
again as the Sam Knight Mining 
Lease Inc. and had begun produc- 
tion of high-lime fluxing ore. Ore 
shipments, even though limited to 


flux requirements of the Asarco 
smelter at Hayden, had totaled 55- 
milUon lb Cu fcy 1 943. The ore aver- 
aged 2.16% Cu and about 30% lime. 

Through the war years, USBM 
and uses, m cooperation with the 
War Production Board, conducted a 
diamond drilling and geolc^cal 
mapping program Involving more 
than 10,000 ft of drilling which re- 
vealed extensions of the orebody at 
producing horizons and to consid- 
erable depths below the lowest 
working level of 770 ft. 

In 1953, Riviera Mines Co. ob- 
tained a lease t^tion from Christ- 
mas Copper Corp,, Inspiration Cop- 
per obtained a lease-and-purchase 
option In 1955, and since Chen tC has 
been "up” all the way (see next 

page). 

THE ORE DEPOSIT 

The Christmas mineral deposit 
lies in a thick series of gently dip- 
ping Paleozoic limestones, overlain 
by volcanic rocks; chiefly andesitic 
tuffa, breccias, flows and conglom- 
erates or Cretaceous age. A gener- 
alized stratigraphic senes tor the 
vicinity is as follows: 265 ft of De- 
vonian Martin limestone resting un- 
conformably upon Cambrian quartz- 
ite. Above the Devonian strata are 
550 ft of massive Escabrosa lime- 
stone covered by about 1000 ft of 
Naco limestone of Pennsylvanian 
and Permian (?} age. 

All earlier rocks are cut by gen- 
erally east-west series cf puartz 
mica diorite dikes. Numerous sills 
and irregular apophyses which ex- 
tend into surrounding rocks ccHisist 
primartly of quartz, feldspar and 
biotlte. In the Christmas mine, nar- 
row post-mineral basalt and andes- 
ite dikes cut through Paleozoic sed- 
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iments and diortte intruslves 
The Dripping Springs Range is a 
faulted anticlinal structure cut by 
generally trending east-west dikes 
and a series of northwest trending 
faults with hanging wall or down- 
throw sides toward the valleys. At 
Christmas, the Christmas laitU sep- 
arates the Naco limestone capped 
by other limestones on the west 
from andesite which comprises the 
predominant rock eastward. Surface 
outcrops of dlorite intruding lime- 
stone to the west and volcanics to 
the east form an irregular elliptical 
outline with long axis trending N 70* 
E across the Christmas Fault zone. 


A second major fault, the Joker 
Fault running northeasterly, lies 
between the Christmas Fault and 
the McDonald Shaft. Ooth faults are 
normal post-mineral with indica- 
tions of pre-mineral movement, and 
have appreciable shear zones and 
caused a recognizable displacement 
of the Christmas orebody cm the 
downthrow side. 

Development work underground 
indicates that the diorite intrusive 
consists of a central mass which 
separates into two thick dikes, con- 
verging to the west towards the No 
3 shaft and to the east towards (he 
No. 4 shaft with numerous branching 



JoydrlUmgblleBtMcDoosldShsftUrcady Mloers working from platform OQ drill 
tor tisnspoTt oa apeefaJ ear to working Jumln pel alee! aeU and timber lagging 
facea at the Chrlalmas mine. (n development headlnga. 



Tranaloader loading-haulage unit, re- TntiBloader with 6-yd buckets drops 
tumstoworklngface. Maximum economy «l/k- 7-toaloadlnto l5-tonS-D bottom- 
isonaoOO- to asOO-fthauIsat Christmas, dump cars at ramp oa 1600 level. 
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sills and interfingering smaller 
dikes In the footwall of the Christ- 
mas Fault, the great mass of the 
quartz mica diorite is centered to 
the east of the No. 3 Shaft between 
the 500 and 1100 levels where sev- 
eral thick sills and numerous ir- 
regular apophyses extend into ad- 
joming limestones. 

The Christmas orebody isclassi- 
fied as pyro-metasomatic, occur- 
ring as a replacement in metamor- 
phosed limestones of the Naco, Es- 
cabrosa and Martm formatirais. 
Type and intensity of mineralization 
vanes with distance from the mtru- 
sive contacts, with degree of meta- 
morphism, with the physical and 
chemical properhes of the sedimen- 
tary rocks, and with the Intensity of 
premineral fracturing and shearing. 

Sulphide minerals commoaly show 
a vertical andlateralzonalarrange- 
ment. Laterally, mineralization 
grades from a pyrlte-chaleopyrite 
zone near the intrusive borders to 
a ehalcopyrite-bomite Intermedi- 
ate zone and to a pyrrhotite-pyrite- 
sphalente-chalcopynte outer zone. 
Vertically In the thicker sections, 
pyrite, chalcopyrite, sphalerite and 
sometimes galena generally border 
a chalcopyrite central zone. Mag- 
netite is the predominant metallic 
mineral throughout the deposit, 
comprising 15% to 25% of the total 
content. Oxidation was almost com- 
plete above the 300 level and ex- 
tends locally to below the 600 level. 
Supergene ore minerals include 
chalcocite, native copper, copper 
oxide and copper carbonates. 

The most extensive part of the 
Christmas orebody is found In the 
lower part of the Devonian lime- 
stones where mineralizatloi extend- 
ing north and south from main In- 
trusive dikes is flatly dipping. 


massive and tabular. 

Lower limestones developed to 
the north on the 1300 level and to 
the south on the 1400 level have 
proved to be consistently mmeral- 
ized over an area of 2700 ft mwidth 
across the intruslves and 1400 ft in 
length along the intrusive contacts. 
Diamond drilling to the east and 
west indicate appreciable extensions 
to these dimensions. Currently, de- 
velopment and minin g on the 1600 
level are revealing additional in- 
formation on lower extensions of 
the Christmas ore zone. 

DEVELOPMENT WORK 

Inspirabon started an intensive 
development program shortly after 
it concluded its initial agreement 
with Rmera Mmes Co, in 1054. Ma- 
jor workings concluded by the end 
of 1962 included sinlang ot the new 
18-ft-dia concrete-lined McDonald 
Shaft to a depth of 1793 ft, sinki:« 
the 16 x7-ft rectangular No. 3 Shaft 
to 1735 ft, sinking the circular 12- 
ft-dia concrete-hned No. 6 Ventila- 
tion Raise to the 1600 level, com- 
plebon of a second venblabon shaft 
between the 800 and 1400 levels, 
driving a 5000-ft mam haulage level 
drift to connect the McDonald and 
No. 3 Shafts on the 1600 level, and 
other drifts and raises and excava- 
tions totaling more than 26,000 ft. 

Centennial Development Co sank 
the McDonald Shaft and drove 3300 
ft of the 1600 level drift upgrade, 
while Inspiration sank the No. 3 
Shaft and drove the remaining po^" 
bon of the 1600 level drift down- 
grade to meet the Centennial head- 
ing. Two major faults, the Christ- 
mas and the Joker, required heavy 
steel support through 100-ft shear 
zones on the 1600 level. Trape- 
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McDonald sur/sce nhaA InnUilatloo in- 
cludes conveyor to dump at left, bead- 
trame, and crushing plant. 


zotdal steel sets o( B-in. wide flange 
sections were set on Z-, 3* and 6-ft 
centers in the shear zones, and in 
some sections the hack had to be 
spiled In addition to these delairs, 
the crew at the No 3 Shaft encoun- 
tered heavy water flows, chiefly in 
the quartzite below the Martin lime- 
stone, which required Inatallatlcnof 
much additional pumping capacity 
together with cementing and grout- 
ing In the development headings. 
Water la still a problem in some of 
the newer mining openings on the 
1600 level, but experience has 
shown that in time water flow di- 
minishes, and the mine water table 
can definitely be lowered After 
completion of the 1600 haulage drift 
and the pumping installation at the 
McDonald Shaft, the volume of mine 
water decreased from 2500 gpm to 
2200 gpm In October 1962. 

The McDonald Shaft wassut&wllh 
Baln-type slip forms and the three- 
deck stage equipped with two 
Cryderman muckers and two 
winches for elewitlng and lowering 
the stage. A 3-ton sinking bucket 
was used in the sinking of the No 3 
Shaft and two 5-ton tmekets for the 



Three 60o-up, 90e-gpm centrifugal 
pumps wlib positive suction head pump 
mlnewatervlalO-ia U&c to storage tank 


McDonald Ctmerete and steel were 
put In Place as the sinking pro- 
gressed. 

Centennial used one Machinery 
Center Jumbo with five 9-ft Long 
Tom feeds mounting four 2 11/16- 
in. Gardner-Denver drills and one 
1-R DA 36 for the 2-in. center burn- 
cut hole to drive the 1600 haulage 
drift. 

A pantograph mounting was used 
to drill five holes parallel to the 
center burn-cut hole Machines 
drilled nine to ten holes each per 
round. The average advance per 
round was 8 ft, and average advance 
per day was 25 ft. Shifts drilled as 
many as five rounds per day. When 
the Joker Fault shear zone was en- 
countered and spiling was required, 
advance slowed down to 15 to 18 ft 
per day. a Transloader was used to 
haul muck for the entire 3300 ft 
driven by Centennial. At the 2000-ft 
point, the drift was widened for a 
distance of 250 ft to accommodate a 
double track and a ramp loader to 
cut down uneconomical long hauls 
by the Transloader. The 2000-ft 
track section including double track 
was installed In three weeks Trans- 
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loaders at Christmas mark the first 
use of diesel-pouered equipment 
underground in the state. Approval 
by the U.S. Bureau of Mines and the 
state of Arizona was required 

RAISING 

The Joy Raise Climbers are used 
for vertical development. Pouerhas 
been increased on these climbers to 
speed travel. Although the climbers 
can operate in vertical raises up to 
600 ft, it has been observed at 
Christmas that the most economical 
range is in raises up to 300 ft high. 
Raises are driven raw in solid 
ground. In heavy ground, raises are 
timbered with 6-in wide-flange 
steel, 6 x6 ft in the clear. Tracks 
are mounted within the steel sets. 

MINING METHODS 
AND EQUIPMENT 

The Christmas orebody as en- 
countered oo the Icnerlevelsvaries 
in thickness from 10 to 110 ft and 
dips about 18®. Fuial mining tech- 
niques have not yet been worked out, 
but, at this pomt, it is eirpected that 



TWo I-R 31S4 two-stage compressors 
pouered by 600-hp syncbrotxsus motoie 
supply aJr at 110 psl to mine and yJawt, 


narrow parts of the orebody will be 
mined with open stopes and random 
pillars In thicker parts of the ore- 
body, a 15-ft cut will probably be 
taken. After sand-filling, a seccmd 
15-ft cut will be taken above the 
first. The ore tends to be slabby m 
some places and will require rock 
bolting. In faulted areas, steel sets 
will be used In the thickest parts 
of the orebody, plans call for slot 
raises and Icmg-hole drilling 

DriJlmg equipment under test in 
the mme includes the Joy Drillmo- 
bile mounting three 4-in. rock 
drills, Joy rotary-percussioo drills, 
and 1-R crawlers with 4 3/4-in. 
drills A Gardner-Denver crawler 
jumbo mounting two 4 1/2-in drills 
IS being used. A Machinery Center 
Jumbo carrying three Gardner-Den- 
ver 3 -id. drills cn Long Tom feeds 
will also be used. This umt can be 
picked up by the Transloaderbucket 
and transported to drilling posi- 
tions. Types of drill thread under 
test include 400 thread, 600 thread, 
H thread, 1 1/4-in. rope thread and 
Hi-Leed thread. The staff expects 
to standardize on fewer threads as 
tests proceed. 



C.Harmon, electrician at mine, calls at- 
tention to completely automatic controls 
Installed Inboistbouse for compressors. 
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LOADING AND HAULAGE plans are designed to use this unit 
The Transloader has proved tor loading and hauling Maximum 
to be efficient in development grade for the Transloader Is 10% 
and mining headings, and raining loaded and 20% empty. A 20% ramp 



Capa^ify of ore pock- 
ets below the 1600- 
level shaft station Is 
400 tons Ore Is 
hoisted In 1Z~ hio bot- 
tom-dump skips 



The McDonald ShaJt is served by Nord- 
berg double-drum 700-hp service hoist 
and a 1500-hp 13-ft-dia ore hoist. 

has been driven on the 1400 level 
to connect North and South portions 
of the orebody. Two units are muse 
on the 1400 level and two on the 
1600, a fifth machine is ready to be 
lowered. Maximum economy is 
achieved on 400- to 600-ft hauls. 
Hence railheads with loading ramps 
and loading chutes will be installed 
to keep the Transloaders withm 
these distances from working head- 
ii^s as much as possible. Cki short 


Mice electrical staff and boistman cheek 
delicate adiustments on control panels for 
ore and service hoists. 

hauls the Transloader will carry 60 
tph and, on long hauls, 30 tpb. (See 
photo for Transloader ramp xn- 
stalled on 1600 haulage level.) 

Capacity of the Transloader is 5 
yd (6 1/2 to 7 tons). Two loads will 
fill a mme car. As mming pro- 
gresses, the Transloaders will dis- 
charge ^to chutes above the haulage 
level to achieve greater flexibility 
in loading ore trains. 

Ore and muck are hauled in 10- 


Engineering Data for Saod Fill Treatmenti 


Dry sand Vtater Percent Drysairl Pulp Water PulP 


Position tph tph solids sp gr sp gr gpns gP™ 


A 157.02 549.3 22.2 3 1 5 1.179 2193.2 2390.6 

B 57.02 199.3 22.2 3.15 1.179 793.2 8t0 6 

C 100.00 350.0 22 2 3,15 1,179 1400.0 1520.0 

D 40 00 74,0 35.0 3 20 1.32 295 0 345 0 

E 60 00 338 0 15.2 3.10 1.12 1330.0 1400.0 

F 40 00 120.0 25.0 3,20 1.21 480.0 630.0 

G 4 00 1 04.5 3 6 3,10 1.04 418.0 422.0 

H 36,00 15.5 70.0 3.20 1.94 62.0 109 0 

1 150.00 65.0 70.0 3.20 1.94 260.0 445 0 


> These data are based onthe initial eogineeriogdesign estimates aai may vaiy some- 
vkhat vkhen the system operates at full capacity. 
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car trains pulled by an 8-ton GE or 
Goodman locomotive Bottom-dump 
Sanford-Day cars, measuring 15 ft 
7 in from coupler to coupler, carry 
15 to 16 tons each Track on the 
1600 level consists of 60-lb rail on 
42-ln gage 

HOISTING 

Ote trains discharge into either 
of two loading pockets extending 
from ttie 1600 sill to twin transfer 
gates 50 ft below the IfiOO level Ore 
can travel from either loading 
pocket to eltlier or both control 
gates which discharge into measur- 
ing hcgjpcTs (See drawing of shaft- 
loading Inslallation ) Capacity of the 
pockets is 400 tons Twelve-tonJeto 
bottom-dump skips in counter bal- 
ance hoist the ore to a surface bln 
at 1400 fpm A complete hoisting 
eyefe fakes (wo mfnufes Hoisting 
rate is 360 tph The skip tender op- 
erating the loading gates actuates 
controls of thecompletelyautomatic 
hoisting syslero with a pull cord 
The ore bln at the headframe is 
equipped with an air-operated de- 
flection plate which can divert waste 
to an overhead conveyor discharg- 
ing on the waste dump below the 
mine changehouse and office 

The man cage or service cage is 
counterbalanced by one weight which 
travels a 20-in OD pipe cast In 
shaft lining concrete The service 
hoisting system, designed by West- 
Inghouse engineers, hasa semiauto- 
matic control which ellminatea 
problems of transmitting control 
signals through trailing cables 
Start, stops or destination control 
signals are sent by push-button 
from Inside (he service cage through 
the hoisting cable on high-frequency 
carrier waves The signals are 


taken off the rope by an antenna on 
(he headframe where tiieyare trans- 
mitted to the aulomatlcholst control 
room The same system provides 
voice communication via two-way 
radio from the cage to the hoist 
room operator 

Both the Nordberg service hoist 
and the ore hoist are equipped with 
interchangeable 70O-hp dc motors, 
one for the service hoist andtwofor 
the production hoist 
The production hoist has two 600- 
iew generators In its 1500-hp motor- 
generator set, and the service hoist 
has one 600 kw generator for Its 
700-hp set Reactive kva compensa- 
tion in Uie production hoist drivein- 
creases the field strength of the 
synchronous m-g set motor when 
pulling heavy loads ThiselJinJnates 
need for a flywheel m-g set and im- 
proves the power factor 
Hoist controls have an electrome- 
chanical programming device that 
reproduces the conveyance travel 
through a Selsyn device with amov- 
ing replica advanced slightly ahead 
of actual position ofthecctnveyance 
This advance selector anticipates 
the conveyance position and pro- 
grams slow-down at the selected 
levels Operation of the hoist is 
electronically coded, and the use of 
interlocks and sequence switches 
prevents outside electronics (‘Sput- 
niks') from actuating the circuits 
accidentally 

The cage hoistdruralslO-ft x 84- 
In , rope diameter Is 1 i/2-in and 
sheave diameter Is 10 It The ore 
hoist drum is l3-ft x 87-ln, rope di- 
ameter Is 2 In and sheave diameter 
Is 12 ft 

SAND FILL SYSTEM 
Pa pd fill for the mine will be 
treated In a two-stage classification 
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system shown on the accompanying 
Ilowsheel and map In the Stase I 
plant at the mill area, part of the 
tailings Irom the concentrator arc 
diverted to a bank of eight cyclones 
Water is added as needed to the 
cyclone underflow to produce a pulp 
running about 35% solids (Note 
the pulp densities, etc., 
listed in the table of the flowsheet 
are based on initial engineering de- 
sign and may be varied 
when the plant is In 
Classified pulp Is pumped throu^n a 
5000-ft 6-ln rubber-lined plpelin 
to the Stage 11 classUlcatlon plMt 
near Christmas Here the pulp goes 


through two cyclones in parallel to 
two 25-It-dia by 62-ft-high storage 
which feed a sand boa where 
make-up water Is added as needed 
to deliver sand fill running abou 
10% solids to the diamond drill 
holes transporting the fill to the 
800 level of the mine The sand line 
fcl.:.lng the two 
svstems drops Irom about 30UU u 
sLe 1 to below 2550 ft in a dry 
k -inH ihen rises to about 2700 

near Stagel. 


FlowBheet-type panel In 
operatlone of cqulptnentt a 
and records crlUeal daW 



P€ 


deck, •nd reagent d«k 





Concentratesare hauled 27 miles to rail ConceDlrate kettles are flipped o^cr eas 
siding at Miami In this 2o tonWeUs Cargo ll>«ltbD>-erbeadsIlng and crane at rail 
t»In kettle trailer unit side unloading ramp at Miami Aria 


CRUSHING PLANT 
AND CONCENTRATOR 

All equipment umts and the flow 
of various products in the Christ- 
mas crushing plant and emcentrator 
are identified and illustrated in ac- 
companying flowsheets, sectiois, 
plans andphotographs Performance 
at the mill during initial c^eration 
has been satisfactory, exceedingthe 
metallurgical results indicated by 
the pilot-plant which was refur- 
bished to test Christmas oresinl957 


Provisions for handling heavy 
equipment and supplies are unique 
at the Christmas surface plant An 
80 ton P&H rubber-tired crane is 
employed to replace heavy overhead 
bridge cranes normally installed in 
surface plants The mobile crane, 
equipped with a 40 ton boom, can 
travel on roadways entering the 
hoist and compressor house, mill» 
and areas adjacent to the outdoor 
crushing equipment at the McDon- 
ald Shaft to handle heavy parts and 
supplies In addition to saving the 
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♦h« mn and addition balls are 2-in. cast^d 
cost of heavy ^ j^ods are charged with a 

bile crane permitted use of lighter o g charger. Balls 

steel sections in the construction of specj^y^^ han- 

bulldines and served during trie ac ^ ^ <n charfflne buckets. 

. This Item alone 


buildings and served during uic 
tual construction. This Item alone 
more than offsets tlie cost of the 
mobile crane. 

The primary and secondan 
crushing flowsheet is designed to 
divert undersize to storage as soot 
as It IS formed In various stages of 
the plant. Ore Iravele via 
A- _ c..r<r<> bin and then to 


loaded in to oina 

otenbyeranelneharglnsbucheta. 

CONCENTRATE TO MIAMI 
Some 400 tons 0^ concentrate (7% 


as it islormed In various “ ^^Ung convejor on noriau..... 

the plant. Ore travels via ‘ ’,5 „ys the concentrate do™ on 

to a 1000-ton surge bln »>>d »en to rail „ „mch Is 

the eoOO-ton hve-slorage ralsedabovethelrudtloaOlngrw. 

ten dead-storage) bin. Ore is dis- arransments were »de 

charged through 21 drawpolnis ar w spcclllcatlons of Wo''® 

ranged In three rows ol sooon eaebj » ,cr the 

rnrdrbs'rjeorebtn. iV the ^-oU'e 

r,?rs1^?^rcfR-e'ssar2..o 

prevent oxldatioo. . ^ total of 25 tens p 

Seme 15 dillcrcnt Wee o “".^6 cassesbytbeWder. 

sheets were tried on the C minutes and 26 P dB.jtmed tobe 

ore during pilot-pUnt The red trucks are 

The present flowsheet Inc ^ ^ dumped by n c . siding In 

a high degree oinexibllitye ^ej’^^j for the trip to 

by William Wraith Jr. , theft ^ the hill. 

closely ChllTff U*® a 180 fhp 

tiOT and El Salvador m Chile u The kettles On the return 

character of the mill jj^n the the trucks bring 

change In future mine haul Christmas, toe 

the mill staff will /vtctaullc «»n® ,rom the concentrator 

change the “plumbing ® . { aj- *^‘“"®^avity through a system 

5‘“tTc‘CsL'xrcC^ob' 

%t,ng tmltal cpcratmg 

•rcslTnnbfrtTndS-'oo'S SreSS^rSSr" 
rr R::ib.t 

per ton. Mill IMrs ^ rf the dam 

moly. Addition rods are 



292 


METALLIC MINERALS 



From tbe JIcDonald headframe lookteg 
mrth (left), the consej-or takes ore to the 
crashed ore building Mill and load-out 
building step down to the tailings thick- 
ener. Building in foreground Is the main- 
tenance shop. Looking southwest (right) 



the sairi fill line m the foreground rises 
across the Christmas Basin to the sand 
plant. The No. 3 Shaft Is at right and the 
oldUmnof Christmas at left center. The 
new townsite is at lower left. 


As the project progresses, water 
Irom the tailings ponds wiU be re- 
claimed for mill use. 

COMPRESSED AIR 

Compressed air at 110 psiis sup- 
plied to the mine by taoI-R3l84 
two-stage compressors of the PRE 
type, powered by 600-hp synchro- 
nous motors. The umts installed in 
the hoist-house are completely au- 
tomatic and are fully protected 
against damage by failure of valve, 
cooling water and lubrication cir- 
culation and bearing failure. See 
automatic control cabinet maccom- 
panying photo 

WATER SUPPLY, WATER 
PROBLEMS 

Insplraticm is handling water from 
two sources* first, from its own 
fresh water supply, second, from 
Its underground workings The first 
source. Dripping Springs, is tbe site 
of two wells — one 800 ft deep, tbe 


Other 420 ft. The first well is tapped 
by a 720-gpm pump and the seccnd 
by a 300-gpm unit, both ctf whicbfiU 
a 120,000-gal tank. Two line pumps 
provide 1050 tdh to move the water 
through a 10-in. line from the tank 
at Dnpping Springs to a l-miUion- 
gal tank at the minesite, three miles 
away, 

A 40,000-gal potable water tank 
at the rmnesite also serves the 
camp. The l-miUicn-gal tank sup“ 
plies an estimated l-millicn gpd 
process water to the mill and also 
serves as one part of tbe 8-in 
loop which encircles the entire sur- 
face plant and originates in the 10- 
in. feed line from Dripping Springs 

Inspiration’s second water stwrce 
was originally a less welcome cce 
WTisq the mine crews were s inking 
the McDonald Shaft, they encoun- 
tered no water, but it did appear la- 
ter. Subsequentpumpmg has reduced 

the flow, and some older workings 
in the mine now show signs of dry- 
ing out. Underground waterfromthe 
McDonald is now added to the pro- 
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cess water tank via a 10-ln. line to 
the surface. Three Barrett-Haent- 
lens 1770 rpm, 600 hp, 950-Bpm 
pumps provide 1750 tdh to move it 
to the 1-mllUon-Bal tank onthesur 
face. The Barrett-Haentjens units 
draw from a sump 8 ft f ove the 
bottom pocket, which xs fed 
6-ln. type MS Hazleton pumps, 
which drain the ditch in the h^u^ 
drift. The sump is raised 8 “a 
the larger pumps to provide a post 
tive suction head. 

MINE VENTILATION 

Both the McDonald and 
Shalts are doTOOast m tte » 

lllary440-v units undere^^ jM-hp 

unrproildlns 


Downcast air travels alOTg the 
1600 level between the two haul^e 
-hafts goes through the mining 

|„arandeahaustsonthel300 and 

levels to the No. 6 SWt A 
ventilation raise between the 600 
and 1400 levels together with others 
Ltween 1600 and 1400 completes 
the layout. 

POWER FROM SALT RIVER 

Inspiration purchases 115,000-v 
eSc power Iron, the Sail R ver 
li^er District and brings it to a 
irmslormer substation located neat 
iroie hoist house. Redistribution 
eonStl gear intheholsthousedi- 
J«ts the translormed 4160-vpower 
,0 underground ^hc 

crusher plant, and to the mill. TOC 
fans are on 440 v underground and 
“moo V at the surface. Thepumps 

“"irfcrgrMd, 150-lcw silicon rec- 
iRlera at either end ol the mam 
’“Se Shalt (which is at 1600 ft at 
(he McDonald Shalt end rf the d^t 

Sid 1400 It at the No. 3 Shalt) COT- 

Srtthe 2300 vac to 275 do lor the 

trolley line. 
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CcniservatJveJj*, there are a half 
milllcn sq'oare miles in Australia 
Just like it, this spot near the west- 
ern border of New South Wales. 
Space and distance are theelements. 
Mul^ tree and salt bush, silvery 
under the sxm, hu? the ground too 
close to makewelcomeahade.Tothe 
east a wrinkle on the empty plain 
marks the line of lode, the Broken 
HUl bonanza. 

Strangelyi the outback stops at a 
cyclone fence close by the rtdge. 
Beyond, the peciUiar Island conti- 
nent vegetation flourishes with the 
same frosty patina of the mulga and 
the salt bush A city of 30.000 peo- 
ple IS tddden behind the screen of 
vegetalion. Once, the city was ugly 
and the people miserable from 
marching, flying sand. Now with a 
protective screen of vegetabon. It 
is an oasis xn the outback. The se- 
cret of the oasis is the fence. All 
regeneration plans failed until It 
was built to keep kangaroo, rabbit, 
sheep and man from destroying the 
plantations. 

There are no other secrets here 
because Broken Hill is known to 
every Australian.. A medley of won- 
derful contrasts dot, the 60year his- 
tory; and even today new ones are 
bom. Broken Hill, the source of 
sudden nches wrenched from im- 
dergrwind penis, vdiere market 


booms slumped tobhck d^resslcxis, 
where inventive genius thrived aal 
sometimes management fumbled. 

flange rider Charles Rasp pegged 
the first claim at Broken lUll in 
1883 cn what he thoughlwasatinde- 
posit. His employer — station man- 
ager George McCulloch — and five 
other creoles Jumped infer slxmore 
claims m the name of the Syndicate 
of Seven. In 1B85, alter long months 
of frustratlco, a specimen assaying 
800 oz cf silver per ton prompted 
the partners to float the BrcdieoHiU 
Ply. Mining on the outcrop, the Pr«^ 
prietary was able to pay as it went. 
It was cn the dividend hst three 
years from discovery. 

Australians of those days were 
great mine promoters and soon the 
line cf lode was pegged by several 
dilfcrect companies. In the begin- 
ning. only silver-bearing lead ore 
was mined, but with depth, the oper- 
ators entered zones of partially ox- 
idized ores and eventually the mixed 
galena-marmatite ore. Tliere were 
semnjs mining dilfleulbes in sup- 
porting the workings, poor ventila- 
tion and fires. At first the lead ores 
were smelted at Broken Hill but they 
speak of vast bulwarks of zinc-rich 
tailings which accinnulated because 
they could net be processed. The 
Zinc Corporaticn and Amalgamated 
Zinc (DeBavay) Ltd. were formed 


•Broken BtU ~A Legend’ by John V. BeaU, Reprvited from Miaicg 

Beermg, Vol. 16 (October 19M» yp. TO-TS. tnth permistum of the editor. 
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in 1905 to attempt processing the 
zinc residues In 1912, experimental 
work-in flotation resulted in the fir^ 
differential flotation process by 
which zinc could be separated from 
the lead by adding eucalyptus oil and 
aerating the pulp. 

The companies came and weni, 
and often sold blocks that became 
profitable to the purchasers m tne 
structure of the lode was disclosed 
Broken Hill Pty., in 1887, soldsome 
of its blocks, and alter 55 years 

operation it abandoned its remaining 

leases at Broken Hill tor lack 
ol ore It had made large pron« 
from mining the center, 
lace portion ol the 
launched Into Ihelronandsteelhusl 
ness during World War I 


LIVING LEGEND 

(North), Broken Hill South Ltd 
(South). The Zinc Corporation Ltd 
(Zinc) and Nen' Broken Hill Con- 
solidated Ltd (NBHCl, 
main ol the many ™ 

latter two companies are part of the 
{SSrBlotlrto ol Austridla LM 
frPAi croup {NBHC beino 1/ 

are under a single man- 

"'Sn created by the BrokenHill 
a hS conlrihuted materially 

to IM industrial growth o! Australia 

fttbrnsr^rpSThi':;! 

“r7Hfii^“ud:r„s::i 

ri.d“i.afss 
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Mills Ltd , Commonwealth Steel Co 
Ltd , and the bulk of the CRA group 
Broken Hill money has also helped 
finance Australia’s two burgeon- 
ing aluminum complexes — Alcoa 
(through North and South) and Co- 
malco (Zinc) and XBHC through the 
CRA group 

The great Broken Hill lode pn- 
martly consists of two long, (tun, 
highly folded, ore-bearing strata In 
Precambrian quartzites and gneiss 
The zones are arched in longitudi- 
nal, vertical projection, outcroppmg 
near the center and plunging toward 
the ends The line of lode is continu- 
ous for 24,000 ft on strike and up to 
SOO ft wide In60yearsofmfning.it 
has produced 90 million tons of rich 
lead-silver-zioc ore Present ore 
averages 23'% metal, divided 11 
Pb, 3 9 oz Ag, 11 6%Zn BrokenHill 
engineers are inclined to capsulize 
grades as '11-4-12'' Ratios of 
lead silver • zinc vary from place 
to place but it is not uncommon to 


have assays of SCXJ metal content 
At present mining rates, there are 
known to be reserves of 50 years at 
the southern end, 20 years xn the 
north, and 7 or 8 years at Broken 
Hill South Ltd. At the North mine, 
the 42* pitch of the ore zone steep- 
ens to subvertical below the 2920 
ft level The bottom level of stopmg 
IS 3520 ft, deepest on the lode, and 
drllllBg has disclosed ore to an ad- 
ditional 1000 ft depth. The bottom of 
ore is not known 

The South mine, low in reserves, 
is doing extensive dnllingandtuanel 
exploration to test the lode horizon 
as It dips steeply west below the 
town Lead-zincmlneralizationper- 

slsts to depth in the deepest boles 
(6402 ft) A body of mineralization 
above the 1480 ft level has been de« 
fined but is notpresently considered 
economic with average grade, 3-1-5 
South is conducting negotiations 
with the unions for revised con- 
ditions to permit mass mining 



Ne* Broken HiU Consolidated Ltd fs most recent operaUoa at Broken Hdl although 
it began production in 1936 Back of the mine surface plant Is the diesel po*er sta 
lion of Southey Power Corp Ptj Ltd owned by Coarfnc BioUnto lbs Zinc Cotp 
operates SBHC in which Conainc ifaotfato has a one-third interest 
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Table 1 Sample Data Brc^n Hill Mines 


New Broken 

North Broken Broken HUl The 2lnc HUl Consol 

Hill Ltd South Ltd Corp Ltd Ltd 


Ore mined, 1 1 
Assay 7Pb, 

OS Ag, %Zn 
Lead concentrates,! t 
Assay %Pb 
01 Ag, %2n 
Zinc concentrates, 1 1 
Assay 'JPb, 
oz Ag, %Zn 
Total ore mined, I I 
Ore reserves, 1 1 
Year of first production 
Power consumed, KWH 
Compressed air, cu ft 
Mine timber, super ft 
Explosives, lb 
Diamond drilling, ft 
Number of employees 
Surface 
Underground 
Wages & salaries, £.A 
Lead bonus, £A 
Dividends, £A 


495 114 


293,765 


887 679 


778,537 




0 6-0 8 52 8 
19,568 879 
10 000,000 
1880 

26 0 mllHon 
1 9 bllHoo 
4 0 roililon 
214,445 
25.654 
1,137 
490 
647 

£1,625,114 
£517,406 
£992 000 


1 1-1 0 52 1 
18,229,018 
1,270 000 
1688 

10 7 million 
0 9 billion 
2 2 million 
189.000 
11 957 
869 
39t 
478 

£1 077,561 
£274,396 
£533,333 


0 9-0 7 52 6 
20,228,224 
6 000 000 
1915' 

25 5 million 
1 4 bUllcn 
5 8 million 
316,100 
8.447 
1,694 
852 
842 

£2,305,165 

£015.955 


0 7-0 6-54 0 
7,625,359 
5,200,000 
1936 

22 3 million 
1 3 billion 
3 2 million 
290 100 
22,756 
686 
177 
500 

£1,026,013 

£249,991 




nf this orebody at lower cost 
reserves, have 

able lodes These pluhge at 30 OT 

Zinc Corp property but are flatter 

and concentratlng opera- 

alno is tranahlpped to E Z . 

JroSfc“;erh.N:wS^tbWJes,^; 

rf^rrrarfid,^- 

directly from Broken HUl to m 


sulphide Corp at 

Typical production data for the four 

pines are shown in Table 1 

MINING 

The ore deposit is reached through 
vertical shafts ranging from a 
Snum depth of 1200 ft to a 
maximum at North of 4320 ft The 
North No 3 shaft is the largest. 
It is elliptical in cross section 
31 X 15 ft inside concrete, andfltted 
steel buhtons Each mine 
coerces mere than one shaft for 
combination of man, 
and ore hoisting service These 



BHBDi* 
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Mon tod* 

Led* horizor 
HonQlng Mtl ^v* 

Poto*l gnttss 

Shovmg (Mrlctt«a1lwt) 




V, I QQQI 1000 1300 
'seaUoTfMl 


Relics of early day 
mlnlngtnay be found 
along the lode In the 
formofplts founds 
tions Uillng pllea 
andelagbeapa Here 
an old BUP head 
frame la eeen with 

Mount Hibbard In the 
background 



are 3epplemented«ltbl«0--“0f' 

mmrn 

rrrcrr;'ce';L.d.r.b.e...e».io» 


Is being given to the possibility of 
employing trackless equipment for 
sloping 

Ground support is achieved with 
rock bolts Umber sets, and sand 
till The sand fill Is stored on the 
surface and underground in a dry 
slate and pulped at surface and un- 
derground mining stations and fed 
by gravity to the slopes 

Drilling Is accorapllshedwtthalr- 
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leg drills and stopers Column and 
arm machines -with coupled steel are 
used for long holes, which axe re- 
quired by lawfor raise development 
Blasting has been with Gelignite AN 
60 but there is a trend to Als-FO 
Both electric and safety fuse detona- 
tion are employed 

Broken rock is movedby scrapers 
in the stopes and rocker-arm load- 
ers on the levels 

Transportation is by 8-ton (maid- 
mum size) battery locomotives pull- 
ing 110 cu ft (maximum size) Gran- 
by cars 

Drainage is not a big problem 
The average mine pumps about 1 
million gallons per week 

The most extensive ventilation 
plant Is at the Zinc and NBHC mines, 
circulating a maximum of 1 million 
dm under winter conditions 

CONCENTRATIOV 

Hated capacity of the four flotation 
concentrators pertinent toeacb mine 
is as follows North, 102 tpb South. 
70 tph, Zinc, 180 ^h, and NBHC, 
143 tph Plants operateonafive-day 
or 120-hr veek No attempt is made 
to maintain coarse ore storage 
above ground, the average size 
crusher feed bin being about 120 
tons capacity All plants have pri- 
mary jaw crushing and one stage of 
standard cone crushing except the 
newer NBHC plant which has under- 
ground jaw crushing followed by 
standard and short bead reduction 
The other plants employ roll crush- 
ing for the tertiary stage From 
three to five roll units In parallel 
are required to achieve capacity 
Various grinding systems are 
used At North, ball mills are In 
closed circtUt with cyclone classi- 
fiers Two stages of grinding com- 


posed of tube mills and bail mills 
■with closed circuit cyclone classi- 
fication in both stages are the prac- 
tice at South The Zinc null has one 
stage of ball mill classifiers, and 
NBHC has a rod mill ahead of ball 
mills both discharging to the same 
rake classifiers The flotation feed 
is from 40% to 50% minus 240 mesh 
BSS at 4B% to 50% solids 
In general, a final lead concen- 
trate may be taken from the first 
few cells of each machine or it 
may be cleaned Middling or scav- 
enger concentrates are classified 
and the coarse fraction is reground 
Deleaded failing is the feed for zinc 
flotation Reagent consumption is 
shown lo Table 2 

Zinc rougher concentrates are 
cleaned and in some cases re- 
cleaned The rougher tailing is the 
final tailing used for sand fill 
Cleaner tailing is returned to the 
head of the rougher section, andre- 
cleaner tailing to the head of the 
cleaner section Reagents are shown 
m Table 3 and the tailing loss in 
Table 4 

Concentrates are filtered or 
thickened and filtered 

At the Zinc and NBHC mills, the 
plant IS simplified to permit shut- 
ting down In 1 1/2 hrs There are no 
primary thickening andno condition- 
ing tanks prior to flotation 

The richness of the Broken HiU 
lode has had drawbacks as well as 
the many advantages A special am- 
bience affecting mimng operations 
and community lile has evolved The 
population has remained steady at 
30,000 for 50 years or more A 
miner must have resided eightyears 
of the last ten in Broken Hill before 
he can get a job underground The 
union officers, because of the soli- 
darity of the rank and file, pack the 
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Table 4 Tailing Assays 

Cooj»n> 

eight 

% 

% 

Pb 

Oz/toa 

Ag 

% 

Zn 

North 

i)9J 

0 4o 

0 47 

0 79 

Soiah 

67 4 

0 4 

0.3 

0 9 

Z Corp 

6a ” 

0h9 

0.21 

0 69 

NBHC 

63 8 

0 47 

0.2^ 

0 6a 


most weight in the commumty The 
unions are not registered with and 
therefore not subject to th“ state or 
Commonwealth Industrial Courts 
although action of these groups does 
influence the trend of negotiabons 
with the companies Labor is said 
to be the highest paid in the mineral 
industries Mines and concentrators 
operate a live-day week only apart 
from esseobal weekend main- 
tenance 

Lead silver-zinc is among a se 


lect group of minerals for whichthe 
income tax deduction given 
numng compames is disallowed. A 
royalty on gross profit from the 
mrnes IS paid to ^ew South Wales 
based on a sliding scale percentage 
Of profits — sometimes as much as 
5o% It costs about $15 40 per ton 
Of crude oretoproduce concentrates 
at one mine and asaresultmineral- 
i%atlon that assays 4 5-1 5-9 5 is 
not economic there at present. 

Broken Hill Is an orderly commu- 
nity, it is a proud commumty and it 
15 ^£> one that is admired ^ Aus- 
tralians not so fortunate as to re- 
side there However, it is a work- 
ing man s commumty and the au- 
Ojonbes are iaclmed to overlook 
Certain peccadillos of the residents 
such as a penchant for Two-Up 
School on weekends 

Broken Bill is a living legend. 


ItiseometlciesdiUicull for 
the vtsflor to distlngm'li 
subsldeoce areas fronj old 
opea pit «orfcu3gs Across 
the subsidence arcs here Is 
aa exposed section of the 
line of lode D T Fair 
weatlier mana^r Broken 
Hill South staitis at the 
rim 



A PELLET GIVES IRON ORE 
INDUSTRY A SHOT IN THE ARM 


A little ball of upgrnded Iron ore 
la rolling the Iron mining business 
through a revolution 
Called a pellet, and about half an 
Inch In diameter, the ball has been 
the object of some $1 S>billlon in 
\^orIdv.1de investment over the past 
decade By far the biggest chunk of 
this money, about Sl>biltlon, has 
gone Into the Afesabi area otMlane- 
sola The overfall investment Is 
'more money than the Iron ore In- 
dustry spent for all Its capital In- 
vestments in its entire hlstoryprior 
to this,” according toW A Marling, 
president of Hanna Mining Co 
And It's only the beginning In the 
Mesabi range, some SSOO-mllllon 
has been earmarked for new ca- 
pacity In the past yeir Worldwide, 
twice as much money will go Into 
pelletizing in the next 10 years as 
In the past decade 
Thus by 1975 the iron mining In- 
dustry will have run up a 20-year 
Investment bill of some 54 5-billlon 
— almost all of It forpcllettzlng 

MANUFACTUBE 

The story takes In much more 
than dollars, the entire characterof 
Iron mining has been changed by the 
little round ball Mining, whichonce 
was essentially a matter of digging 
up ore and shipping U to a blast 
furnace, is now becomlngsomethlng 


of a manufacturing operation That's 
because the relatively iron-poor 
stuff left in the earth alter lOOyears 
of stcelmaking has to be processed, 
enriched and formedintothepellets 
that most blast furnaces now can 
take 

Even here, the revolution Is Just 
getting started Today, the finished 
pellet contains about 64^ Iron But 
developments alreadyuiiderway will 
take pelletizing at least one step 
further That step is pre-process- 
ing — often called met^izlng — 
which will raise the pellet's iron 
content to more than 09% 

For example, a process to pro- 
duce metallzed pellets containing 
more than 05% pure iron has been 
developed Jointly by Hanna Nation- 
al Steel Pellet Co , and Surface 
Combustion Div of Mldland-Ross 
Corp The process is believed to be 
nearing the commercial stage 

DEPLETION 

The reason for all this Investment 
and Interest tn pelletizing is easy 
to explain In many mining areas, 
notably the Mesabi, a century of 
mining has depleted the reserves of 
'good* ore, leaving mostly what was 
ctmsldered worthless rock 20 years 
ago 

Just before World War n new 
processes were evolved forupgrad- 
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mg this rock — which came to be 
generally labeled taconite The stage 
was set for the revolution in iron 
mining, with the most important of 
the new processes those that pro- 
duced irOD-ncb pellets to befeddi- 
rectly mto the blast furnaces 
Actually, “artificial* iron ore is 
even better than the natural stuff 
The so-called direct shipment ore 
that used to be mined in the Mesabi 
had an iron content of SI'S to 56^ 
Tacomte, whose iron content is at 
best 4C^, can be upgraded to form 
pellets In the 64'J to 68% range 
That means you are shipping more 
iron per carload of ore, and the 
richer ore is better for blast 
furnaces 

RISING STAKES 

The busuess aspects of mining 
have undergone a major change, too, 
since the taconite pellet boom really 
got going around ldS5 Before that, 
the business was simple Youbougbt 
or leased a tract of land, and you 
dug up the ore for shipment Imbal 
mvestment to get a mine operatmg 
ran to about $10 per ton of annual 
capacity 

The advent of pelletizing has 
vastly increased the stakes — m 
many cases moretbantnplingtbem 
Even in places where transportation 
and housing for workers are already 
available, the ante in the US runs 
as high as $30 per ton of annual ca- 
pacity In some remote foreign 
areas, such as Northern Canada 
and Australia, investment for set- 
t«^ up a pelletizing operation runs 
to an estimated $50 a ton 

The stepped-up mvestment rate, 
plus the fact that the minimum effi- 
cient capacity of a tacomte {slant is 
generally figured at 1-miIIion tons 


a year, has made iron mimng m- 
creasmgly a partnership busmess 

Among the investors currently 
carrying out major tacomte expan- 
sions, only giant U S Steel Corp is 
going it alone, bmJding a 4 5-inil- 
Uon-ton, $13o-nullion plant from 
scratch m Minnesota All the other 
projects are joint ventures involving 
anywhere from two to 10 mvestors 
Thus Armeo Steel Corp andRepub- 
lic Steel Corp are spending $25- 
miUion to add 1 7-million tons of 
capacity lor Reserve Mimng Co , 
which they control Up m Canada, 
mne steelmakers and a mimng com- 
pany have gone m together to build 
a plant 

HEAVY DEMAND 

Even with the mining stakes so 
much higher, the companies stUl 
bebeve the odds are right, with a 
healthy supply-and-demand ratio 
“Right now, if we had twice as many 
pellets, we could sell them over- 
night,* says E. Stuart Hamsoa, 
president of Cleveland-CUffs Iron 
Co 

It will take more than overnight 
to double production of pellets Har- 
rison says that Cleveland-CUffs 
studies indicate that the present 30- 
miHion-lon capacityintheU S won t 
reach 71-milbon tons until 197a 

Miners call thisU,S grov,-tbspec- 
tacular — for worldwide expansion 
they reserve a stronger word- fan- 
tastic Cleveland-Cliffs expects a 
fivefold mcrease outside the U S m 
the next decade Among the expected 

increases are 

Canada, from 15-miUion tons up 
to 45-milbon- 

Westem Europe, from less than 
3-mlIbon tons up to nearly SO-mil- 
bon 
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Worldwide Growth Jn Taconite Plants 


Operafmg 
ss of 

Thousands of tons capacity 


Under construction 

Total esl 


Aug. 15, 19CS 

In 1965 

capacity by 1975 

U.S 

90,150 

17,350 

70,800 

Canada 

14,950 

2,000 

45,050 

Western Europe 

2,620 

1,600 

27,990 

South Acuertca 

1,000 

SOO 

12,400 

Australia 

Kono 

1,000 

12,100 

Asia snd Africa 

1.000 

550 

9,500 

Total 

49.720 

22,800 

177,840 


Asia, Africa and the Western Pa- 
cific area, from anominal l-rollUon 
tons to aphenomenalZl-mllhon — a 
more than 20-fold increase 
These present and future interna- 
tional deveiopments are causing a 
lot of thinking and some action by 
mining and steel companies One 
puzzler is the balance of ore pro- 
duction and shipments For example, 
Japan's fast-growing steel industry 


now gets most of its ore from four 
sources — Canada, Africa, South 
America, and the U S But what will 
it do after taconite production gets 
going, as it will, in and just off the 
coast of Australia? 

REACHING OUT 

Actually, the "U S. mining compa- 
nies are already reaching out Into 


Jitajor Taconite Pellet Plants Under 
Construction In U S and Canada 


Owner or operator 

New capacity 
thousands of tons 

Investment 

S-mtlliQQ 

Completion 

U S steel 

4.500 

135 

1967 

ttanna Mining 

2,400 

79 

1967 

ilanoa Mining 

2.000 

56 

1967 

Oglebay Norton 

1,600 

45 

1965 

Armco and Reserve 

1,700 

25 

1966 

Pickands Mather 

2,300 

50 

1967 

Clevoland-Cltffs 

1.800 

45 

1966 

ifanna Mining 

7S0 

23 

1967 

Kaiser Steel’ 

2,000 

119 

1965 

Hanna Mining (Canada) 

1,500 

5 5 

1965 

Inland Steel (Canada) 

1,000 

17 

1067 

Cleveland-Clllfs (Canada) 

1,000 

40 

1967 


'ZncJtidea some non-pelietUing ImesUaeBt 
Data Amortcan Iron Ore Assn,, BW est. 
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mg tins rock — which came to be 
generally labeled tacoiute The stage 
was set for the revolution in iron 
mining, with the most important of 
the new processes those that pro- 
duced iron-nch pellets to be feddi- 
rectly mto the blast furnaces. 

Actually, “artificial" iron ore is 
even better than the natural stuff. 
The so-called direct shipment ore 
that used to be mined in the Mesabi 
had an iron content of 51^ to 56^. 
Tacomte, whose iron content is at 
best 40%, can be upgraded to form 
pellets m the 64% to 68% range. 
That means you are shipping more 
iron per carload of ore, and the 
richer ore is better for blast 
furnaces. 

RISING STAKES 

The business aspects of mining 
have undergone a major change, too, 
since the tacomte pellet boom really 
got going around 1455 Before that, 
the business was simple. Youbought 
or leased a tract of land, and you 
dug up the Ore for shipment, lubal 
investment to get a mine operating 
ran to about $10 per ton of annual 
capacity 

The advent of pelletizing has 
vastly increased the stakes — in 
many cases morethantnplingthem. 
Even in places where transportation 
and housing for workers are already 
available, the ante in the U.S runs 
as high as $30 per ton of annual ca- 
pacity. In some remote foreign 
areas, such as Northern Canada 
and Australia, investment for set- 
ting up a pelletizing operation runs 
to an estimated $50 a ton. 

The stepped-up investment rate, 
plus the fact that the miniTTnim effi- 
cient capacity of a tacomte plant Is 
generally figured at l-million tons 


a year, has made iron mining in- 
creasingly a partnership business 

Among the investors currently 
carrying out major tacomte expan- 
sions, only giant U.S Steel Corp. is 
going it Jilone, building a 4 5-mil- 
lion-ton, $I35-miIlion plant from 
scratch in Minnesota. Ml the other 
projects are jomt ventures involvu^ 
anywhere from two to 10 investors 
Thus Armco Steel Corp andRepub- 
lic Steel Corp are spending $25- 
miUion to add 1.7-million tons of 
capacity for Reserve Mining Co , 
which they control. Up in Canada, 
mne steelmakers and a mining com- 
pany have gone m together to build 
a plant 

HEAVY DEaiAND 

Even with the mining stales so 
much higher, the companies still 
believe the odds are right, with a 
healthy supply-and-demand ratio 
•Right now, if we had twice as many 
pellets, we could sell them over- 
night,* says B. Stuart Harnsoa, 
president of Cleveland-Cliffs Iron 
Co. 

It will take more than overnight 
to double production ofpellets.Har- 
nson says that Cleveland-Cliffs 
studies indicate that the present 30- 
nuUion-ton capacity lntheU.S. won’t 
reach 71-million tons until 1975 

Mmers call this U.S growth spec- 
tacular — for worldwide expansion 
they reserve a stronger word, fan- 
tastic Cleveland-Cliffs expects a 
fivefold increase outside the U S in 
the next decade. Amongthe expected 
increases are 

Canada, from IS-miUion tons up 
to 45-nullioa 

Western Europe, from less than 
3-nulllon tons up to nearly 30-mil- 
Uon. 
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tVorldwidc Giwsth la Taconiic Plants 


Operating 

Thousands of tons capacity 


ns of 

Under construction 

Total est 


Aug IS, ISfiS 

in JOdS 

capaclfy hy 1975 

U.S, 

SO, ISO 

17,350 

70,900 

Canada 

14,0S0 

2,000 

15.050 

Western Europe 

Z.CSD 

i.eoo 

27,990 

South America 

1,000 

300 

12, -100 

Austmlla 

None 

1,000 

12,100 

Alla and Africa 

1.000 

850 

9,500 

Tola} 

•10,720 

22.800 

177,910 


Asia, Airiea and (he Western Pa* 
cilic area, from anornlnai l*milUon 
tons to aphonomonaI21'niHlion —& 
more than 20<fol(S Increase 
These present and futurelntena* 
tlonal developments are causing a 
lot Q( thinking and some action by 
mining and steel companies One 
puzzler Is the balance of ore pro* 
ductlon and shipments For example, 
Japan’s fast'growing steel Industry 


now gets most of its ore from four 
sources — Canada, Africa, South 
America, and the V S But vhat will 
It do alter taconlte production gets 
going, as it will, in and just off the 
coast of Australia? 

REACHING OUT 

Actually, the U S mining compa- 
nies are already reaching out into 


Major Taconllo PeUel Plants Under 
Construction In U S snd Canada 


Owner or operator 

New capacity 
UiousanJs of tons 

Investment 

S'dillion 

Completion 

V.S Steel 

•1,500 

J35 

1967 

Itanna Mining 

2,400 

79 

1DG7 

lianna Mining 

2,000 

56 

1967 

Oglebay Norton 

1,600 

4S 

1965 

Armco and Reserve 

1,700 

25 

1066 

Pickatufs Mather 

2,300 

60 

1967 

Clcvcland-CtiUs 

1,600 

45 

1966 

Hanna Alining 


23 

lIiSO 

Kaiser Steel’ 

2J>00 

119 

1965 

Ilanrui Mining (Canada) 

1,S00 

5.5 

1965 

Inland Steel (Canada) 

1,000 

17 

1967 

Cleveland-Cllffa (Canada) 

1,000 

40 

1967 


•inctudea some non-pelleiiaing Investnent 
Data American Iron Ore Assn., BtV esU 
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international areas Only Western 
Europe — where local companies 
seem ready and able to handle their 
own taconite development — ap- 
pears to be out of reach Australia 
Is already a major target for U S. 
miners, one executive calls the 
fields there “the majorraineral dis- 
covery in the 20th Century • 

One of the biggest U S stakes In 
Australia is Pickands Mather & 
Co ’s share ofa$70-mllllon,2-mil- 
lion-ton pellet plant in Tasmaniaoff 
the southwestern coast Pickands 
Mather and a group of Australian 
partners hold half of it, the rest is 
owned by five Japanese steel and 
trading companies 

Other U & companies with proj- 
ects under nay in the Southwest Pa- 
cific include Hanna Mining, Cleve- 
land-Cliffs, Oglebay Norton Co , 
Kaiser Steel Corp , American Metal 
Climax, Inc , Utah Construction & 
Mining Co , and Cyprus Mines Corp 

While the U & producers are thus 
moving calmly into the international 
picture, they are under a great deal 
of pressure to insure the competi- 
tiveness of the domestic ore indus- 
try That pressure is behind much 
of the present expansion 

TAX GUARANTEE 

It was with an eye to the future 
that the mining houses backed the 
four-year campaign that finally 
brought aa aaieadmeat to the Mia- 
nesota constitution and a tax struc- 
ture beneficial to the miners The 
amendment freezes for 25 years 
1963 legislation providing that spe- 
cial occupation and royalty taxes on 
tacomte should not be increased 
above either their present levels or 
the levels of income taxes paid by 
manufacturing companies 


Before the amendment, mining in- 
vestment in the state had draggedto 
a halt With the new tax guarantee, 
the gates opened and some $500- 
million in investments poured in. 

From the state's point of view, 
the tax guarantee and the ejected 
taconite pelletizing expansionprom- 
ised a l»dly needed economic shot 
in the arm The state’s economy and 
employment had been badly hit by 
the mechanization that goes with 
pelUtizing, and the closing of less 
productive mines 

Mechanization of mining is still a 
bugaboo in Minnesota Mining jobs 
are expected to climb up to 13,000 
in 1975, but that’s still farbelowthe 
1957 employment figure of20,000 

EQUIPMENT 

Taconite e:q)ansion means a lot of 
new business for the companies that 
make the processing equipment But 
at least one executive of a major 
equipment builder says it has yet to 
prove Itself profitable Says M M. 
York, general manager for process 
equipment and systems at AUis- 
Chalmers Mfg Co “It'sanexpand- 
ing business, but anextremelycom- 
petitive one ” York’s company will 
build about half the 14 -million tons 
of capacitybeingaddedinMinnesota 
Other important suppliers of the 
equipment include Dravo Corp , 
Midland-Ross’ ^rface Combustion 
Dir , McDowell^Wellmza Eagtneer- 
ing Co , and Arthur G. McKee & Co , 
which works primarily under an 
AUis-Cbalmers license 

la principle, at least, it's simple 
enough to make pellets Pulverizers 
first grind up the taconite Then the 
iron is separated from the unwanted 
silicon by methods ranging from 
magnetic separation to flotation- 
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BALLING 

At this stage, the product Is a 
povider rich In Iron But the powder 
is too fine to be charged in a blast 
furnace, whose high winds would 
blow tt around. To beat tills diffi- 
culty a process was developed for 
balling the powder into a clay-like 
material called Bentonite 

The resulting pellets have proved 
a boon to the steel industry in two 
ways 

1 They have eased the fears that 
steel production would be drastically 
curtailed by the exhaustion of the 
good iron ore In the Mesabi 

2 The pellets, being richer than 
good ore and also of constant qual- 


ity and easier to handle, have 
boosted the productivity of blast 
furnaces, sometimes by as much as 
50%. 

As a further plus, the uniform 
quality ol the pellets has removed 
one more obstacle to the ultimate 
automation of theblastfurnace Says 
a mining executive “One of theblg- 
gest changes that we have seen in 
the blast furnace is that science has 
gotten into Uie act The blast fur- 
nace operator was an'artist, 'order- 
ing ore by feel rather than science 
We used to sell an awful ore to a 
company, }ust because theblastfur- 
nace operator wanted It When they 
switched topellets, the Improvement 
in production was spectacular ” 



MINERAL OBSOLESCENCE AND SUBSTITUTION 


by 

CHARLES IV MERRILL* 


Obsolescence in the mineral world 
Is virtually nonexistent If the term 
is taken to mean that a mineral com* 
modity, once established in com* 
merce and industry, subsequently 
has fallen into disuse We are living 
in an age of minerals Eachgenera- 
Uon puts an increasing array of 
mineral-based commodities, inlar- 
ger quantities, to more uses than 
ever before Bastnasite, a museum 
mineral and a collector's Item a 
few years ago, is now produced in 
quantity at Mountain Pass, Calif 
Uranium, a minor by-product of va- 
nadium mining In the Rocl^ Moun- 
tain plateau area before World War 
U, has grown to be a leading min- 
eral product In several western 
States And finally the total quantity 
and value of minerals both in the 
United States and in the World es- 
tablish new records almost yearly 
Surely the mineral industry as a 
whole is iK)t obsolescent in pur 
economy 

Nevertheless, there are particular 
uses forparticularnuneralsthatare 
obsolescent and some applications 
have been supplanted entirely. Tin 
does not occupy the prominent place 
in foil manufacture that it once did, 
and the schoolboy's slate left most 

•C W U*rrlU, memter of SUE. UCMrrorUT- 
Ision 0( MlomU U a Bureau of Mloes, mehingUo, 


classrooms before the oldest of us 
were bom 

It Is encouraging to the mineral 
Industry as a whole that much of the 
obsolescence to be noted represents 
the replacement of one mineral 
product by another and not the loss 
of markets to products of the vege- 
table or animal kingdoms There is 
an endless competition among min- 
erals to serve the economy better 
and at lower cost to the industrial 
consumer and to the ultimate user 

Although the word substitution is 
commonl> used for the replacement 
of one raw material by anotherlnan 
established use, the connotation that 
the substitute ts somehow inferior 
to the obsolescent raw material usu- 
ally Is mistaken. Unlike the bench 
warmers who on occasion substitute 
for the first string players in ath- 
letic contests, substitution of min- 
erals usually occurs when the new 

raw material demonstrates superior 

performance, lower cost, orboth. 

In considering the part that obso- 
lescence may play amongtheusesof 
a particular rmneral, it is essential 
that the influence of techmcal as 
well as economic factors on the 
competitive positions of the several 
uses be recogmzed. For one use, 
consumers will find a particular 
commodity so well suited that they 


•Mineral Obsolescence and SuhstiiulMn" by Charles W Merrill. Reprinted from 
Mining Engineering, Vot 16 {September 1964) pp 55-59, tcdh permission of the 
author and editor 
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would continue to use it even at a 
much higher price Another set of 
consumers putting the commodltyto 
a different use treat the same com- 
modity as marginal and subject to 
replacement by any substitute if a 
small commercial inducement ap- 
pears For example, silver and its 
halides have held a firmly estab- 
lished position in photographic use 
for over a hundred years From the 
time of the daguerreotype until 
present films for motion picture 
theater and television use, no se- 
rious competitive substitute for 
silver has appeared Perhaps some 
research lalraratory has new visions 
of substitution now that silver's 
soaring price is only restrained by 
United States Treasury sales, but no 
public announcement of such an 
early prospect has been made On 
the rther hand, the die casters serv- 
ing the automobile Industry fre- 
quently switch between zinc- and 
aluminum-base alloys, dependingon 
market quotations of these two im- 
portant metals Any study of obso- 
lescence and subsUtuUonmustfocus 
careful attention on those econom- 
ically marginal uses to which par- 
ticular mineral raw materials are 
put 

With most mineral commodities, 
there seem to be growing uses that 
tend to counterbalance obsolescent 
applications Inaddillon,thegrowing 
relative Importance of minerals in 
the world economy, as well as over- 
all economic expansion, increases 
the demand for most mineraf raw 
materials to an extent thatobscures 
the areas of obsolescence tor par- 
ticular commodities 

There are, of coarse, some in- 
stances of aggressive substitution 
for a major use which may cause an 
over-all decline In demand for the 


(^isolescent commodity An exam- 
ple of unusual economic significance 
In the United States is anthracite 
where total consumption has expe- 
rienced an 84% decline from the 
peak it established 48 years ago 
Petroleum and natural gas have 
taken over most of the energy mar- 
ket supplied by anthracite, which lay 
principally in space heating In ad- 
dition, anthracite has lost ground 
in some of itslmportantmetalJurgi- 
cal applications 

Phenomenal changes have oc- 
curred in several uses for tin In 
1928, a peak year, almost BQOO long 
tons of tin were used for collapsi- 
ble tubes and foil, and in 1941, be- 
fore restrictions on use, almost 
9000 tons were used for those pur- 
poses Because of technologic ad- 
vances and for economic reasons, 
most collapsible tubes and foil now 
are made from aluminum, which it- 
self must compete withplastics De- 
spite recent large gains in popula- 
tion, only about 1000 tons of tin now 
are used annually for the production 
of tubes and foil inthe UnitedStates 
The decline in use of tin for pipe 
and tubing has been even more spec- 
tacular In 1941, 1323 tons of tin 
were used for plpeandtublng Adop- 
tion of plastics for these uses re- 
sulted In the consumption of only 65 
tons in 1963 

Efficiency in consumption can 
rival substitution in decreasing the 
demand for a particular mineral 
commodity Tin in its traditional 
feadlhg use — tin plate — has tost 
ground in the United States despite 
{xpuIaCion growth and a wider ac- 
ceptance of canned goods, including 
beer and soft drirUcs Here the ob- 
solescent hot dip method of applying 
a relatively thick tin coatlngtosteel 
sheets has given way to continuous 



310 


METALLIC MINERALS 


electrolytic tin plating, which ap- 
plies an equally protective but much 
thinner coating As a result, tin 
plate production in 1963 increased 
90% since 1939, while tin consump- 
tion for tin plate declined 23%. An 
insignificant but positive obsoles- 
cence of a metal was brou^t about 
by Public Law 87-643, Septembers, 
1962, which prohibited the use of tin 
in cc^er coinage in the Umted 
States 

It should be noted that the struggle 
for grovlh on the part of mineral 
commodities is not always earned 
out among just minerals — estab- 
lished mmeral uses may be re- 
placed with vegetable and animal 
products or, vice versa, minerals 
may displace non-minera{ rawma- 
tenals In this area of competitioo, 
however, it is usually the mineral 
that IS the substitute — for enm- 
pie, gasoline for hay, aluminum for 
lumber, petroleum base lubneants 
for vegetable oils and animal fats 

There are instances where min- 
erals are elunuuted without mate- 
rial substitutes thrcMgh new tech- 
mques as «here discharge of high 
tension electricity is used in form- 
ing hard objects which formerly 
were shapedwithmineral abrasives 

Sometimes fashion intervenes to 
make a mineral application obso- 
lescent, as was the case where the 
vogue for heavy, nistliog silk 
wei^ted with tin chloride gave way 
to natural silk. 

SPECIFIC CHANGES 

IN MINERAL ROLES 

The slates and slate pencils used 
by our forefathers have largely 
succumbed to easier-to-nse meth- 
ods which produce easier-to-read 
copy The slate blackboards used 


by the schoolmaster for pedagogic 
instructions are disappearing from 
schoolrooms and new fiber boards 
with a special coating, usually green 
in color, or frosted glass, are tak- 
ing over Many of the new boards 
are less fragile, not as heavy, 
easier to write on, and easier to 
see Slate, too, hasbeenobsolescent 
in building construction largely be- 
cause of the high labor costs oflay- 
ing slate roof and partly because 
permanence of structures is less 
the builder's objective thaninform- 
er times. Except for use in eiqien- 
sive dwellings and restoration of 
histone buildings, manufactured 
roofing mate rials , usually of min- 
eral ongin, have replaced the once 
highly pnzed roofing slate How- 
ever, in another form of roofing ma- 
tenal, crushed slate continues tobe 
an important raw material for com- 
position roofing and roofing gran- 
ules 

Block steatite talc for electrome 
insulators, another nonmetallic 
which, bke slate, was shaped for 
use as it came from the mine, is 
obsolescent It has been largely re- 
placed by bodies manufactured 
from high-purity ground talcformed 
into useful shapes with a phosphate 
binder Parts made of ground stea- 
tite talc and phosphoric acid have 
been found to be fully as service- 
able as those made from block stea- 
tite talc. 

Arsenical insecbcides, which in- 
clude lead arsenate and <^ciumar- 
sonate, were used extensively until 
the end of World War H. At that 
fame organic pesticides andinsecti- 
cides became available, and the de- 
mand forinorgamc materials waned. 
The use of arsenates declined from 
77,000 tons in 1943 to about 10,000 
tons at the present fame Arsenical 
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Table 1 Qypsum Building PlRsters and Pre-Fibrlcatcd 
Building Products Sold or Used la the United states, 
selected years (thousand short tons) 

1310 192Z !333 ItMC 19S2 1962 

BuUdlng plasters 2,677 2,176 1.660 1,939 2 SS4 2 055 

Pre-Fabrlcated 

building products 117 314 1,334 2,B94 5,003 7,711 

Ratio — Building plasters 

Pre-Fabrlcated products 14 1 71 1 23 1 0 75 1 05] 031 

Source Bureau of Mines Minerals Yearbook 

Insecticides, Yiowever, have been being progressively replaced by gold 
called back Into use In some In- as the metallic backlngforcurrency 
stances where the pests have de- as silver certificates are retired to 
veloped a degree of Immunity to the be replaced by Federal Reserve 
newer organic poisons while losing Notes of small denominations Inad- 
their defenses against irsenleals <tiUon, proposals to either reduce 

Silver, which long has been obso- the silver content of United States 

lescent in (he monetary systems at coinage or to replace silver coins 

the world, presently appears to be with coins of some base metal or 

losing further ground in the money alloy are receiving serious consJd- 
of the United States This metal is eratloa 



Percentage distribution of materials coste to new federal oHlce construction in the 
late 1930'e and In 1357-60 


S.U. CENT. LIB. UDAIPUR 
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Strangely, hoi*ever, the pressure 
for freeing sliver from monetary 
demand comes from a sharply rising 
price which has already given silver 
dollars a full face value for their 
metal content This uptrend Inprice 
results from rising demand from 
use in the arts andlndastrles Thus, 
obsolescence In monetary use Is be- 
ing more than compensated by ris- 
ing demand for other applications, 
and in a sense has been brought 
about as a result of these other de- 
mands 

In the generalfieldof construction 
materials there are many examples 
of material obsolescence or substi- 
tution due to factors such as fickle- 
ness of consumer or architect 
tastes, technological Innovations af- 
fecting construction materials, 
methods and costs, or even environ- 
mental changes as the rising atmo- 
spheric acidity due to sulfur 
One Interesting case Is that of 
gypsum building plasters versus 
prefabricated gypsum products In 
1916, tonnage of gypsum building 
plasters outsold prefabricated gyp- 
sum products by 14 1 But the 
cheaply InstaUedprefabricatedunlts 
rapidly overhauled plasters la pop- 
ularity as shown in Table 1 In 1922 
the use ratio had dropped toonly? 1 
and by 1939, 1 25 1 By the close of 
World War n prefabricated prod- 
ucts were in the lead, and by 1962 
held a 3 1 advantage ^thclassesof 
products VBcreased sales das to a 
vastly e:q)anded market, but from 
1916 to 1926 gypsum plasters rose 
only 22% while sales of prefabri- 
cated gypsum products mulbplied 
65-folcL It is also interestuigtonote 
that the gypsum plaster industry is 
DOW fighting to regain advantage 
with time- and cost-cutting techni- 
cal innovabons such as metal lath- 


ing and emplacement by machine 
blowing Taste Is also Incoming a 
significant factor as ouraffluent so- 
ciety feels an Increasing desire for 
the rich variety of grain and tex- 
tured finishes and graceful contour- 
ing possible with plaster but not 
with wallboard. 

Rising construction and urban 
land costs have generated require- 
ments for maximum usable floor 
space In new office and apartment 
l^Idings and for economies in 
methods and materials wherever 
possible Elaborate finishing such 
as involved in the use of columns, 
pillars, and ornate trim has de- 
clined. Use of manually placed 
building materials such as brick 
and stone has decreased, thus de- 
pressing cement and mortar con- 
sumpUoa Concrete, easily handled 
and poured into forms, has risen 
sharply In the chart on page 311 
changes in the distribution of ma- 
terials used In new federal office 
buildings are presented. These 
changes probably are typical of 
large buildings In the Unlt^ States 
as a whole Some other mineral 
based commodities on the list have, 
of course, Improved. Metals and 
glass, for example, are up How- 
ever, plastics in such uses as floor 
coverings and as tubes and pipes 
have taken a. share of materials re- 
quirements completely away from 
mineral products 

Changes in consumer oraTChitect 
taste at tunes have caused sharp 
obsolescence of certain materials in 
the construction industry An ex- 
treme example would be the dimen- 
sion stone used m the brownston® 
industry of eastern United States 
la the 19tfa century brown Tnassic 
sandstone was highly fashionable 
when New York and Boston gentry 
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preferred brownstone Irontg for 
their tov.n houses The stone was 
easy to quarry and convenient to 
markets but changes In taste to a 
preference for lighter colored stone, 
coupled wlUipoorbulldingpracUces, 
brought brownstone Into disfavor 
Some builders set thin sandstone 
sheets on end as a veneer over 
brick Set that way, with bedding 
planes vertical, the rock spalled 
in frosty climates and produced a 
pocked surface When prop- 
erly used it is a handsome and dur- 
able construction material Inci- 
dentally, It now appears that ue may 
be entering a new fashion cycle as 
consumer tastes react to the monot- 
ony of the rectangular, light-colored 
concrete and glass megaliths 0»at 
have recently been favored byarchi- 
tects Richly colored faclngsofvar- 
ious materials, even Including col- 
ored slates, are finding Increasing 
application 

Modern metropolitan environment 
Is also causing change For exam- 
ple, 1 1/2 million tons of sulfur di- 
oxide are exhausted into the atmo- 
sphere of New York City each year 
1110 acids formed as a result attack 
building materials containing cal- 
cium carbonate, such as limestone 
or marble, reducing their appeal to 
architects Even concrctelsdefaced 
to some extent by modern city at- 
mosphere 

This review of changes, past and 
present, in building practices could 
go on and on pre-stressedconcrete 
replacing structural steel, in- 
creased use of lightwel^t and alr- 
entralned concretes, increased use 
of concrete slabs instead of base- 
ments beneath new single-unit fam- 
ily dwellings, and even Into the use 
of bronze plaques Instead of me- 
morial stones as markers in ceme- 


teries The point Is clear — a pro- 
ducer of construction materials can- 
not afford to plan his future only by 
rcvlevdng his past, but must devote 
effort to research in prochict im- 
provement and utilization, con- 
stantly studying market develop- 
ments, and making Judicious use of 
advertising media so tliatarchitccts 
will know the particular advantages 
and availabilities of the materials 
the producer has to offer 

Lead as one of the six metals 
available to prehistoric man found 
many uses because of the ease with 
which It could be reduced from its 
ores and worked Properties such 
as density, fusibility malleability, 
and resistance tocorroslon fostered 
its use As industrlaltechnlquesad- 
vanced, however, other raw mate- 
rials tended to rq)Uce lead in some 
of Its important applications as a 
construction material On the other 
hand, lead s superior performance 
as a chemical material in the com- 
mon storage battery and in internal 
combustion engine fuel in the com- 
pound tetraethyl lead has opened a 
huge ZOth century market as auto- 
mobile use expanded. The number 
of automobiles and trucks in use and 
being manufactured is a measure 
of the lead required for storage bat- 
teries, tetraethyl compound, sol- 
ders, and alloys In 1048, the use in 
batteries and tetraethyl in the 
United States waa 433,000 tons — 
about 39% of the total During 1963 
this use bad risen to 623,000 tons, 
64%. At the present time there Is no 
foreseen development which will 
counteract a continuing rise In use 
of lead in the automotive field. 

The relationship of lead to the 
construction 'vnd household seg- 
ments of the national economy is 
complex, incorporating many end 
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products — pipe, sheet, pigments 
and compounds- In general, the use 
of lead In this area has declined as 
competitive materials presented 
advantages in comparisc» to the 
traditional constructjon material. 
Lead base pigments long noted as 
ingredients of ueather- and corro- 
sion-resisting paints have been sup- 
planted significantly by titanium, 
barium and other metallic com- 
pounds as a ell as nev? alkaloid, 
resin base and zinc-rich pamts. In 
addition new developments in con- 
structiOT and construction materials 
— aluminum, vitreous clad steel 
sheets, and gahonized steel — have 
decreased the need for anticorro- 
sion lead-base paints The decline 
IS measured by a fall to the con- 
sumption of lead in white lead from 

31,000 tons in 1048 to less than 0000 
tons In 1063. 

Perhaps the most significant 
change in the use patters of lead is 
as cable covering. The rapid ex- 
pansion of power and cotnmumca- 
tion services required tremendous 
quantities of connecting cable for 
both surface and undex^ound con- 
struction Lead was the material 
with the properties and the availa- 
bility that most effectively fUledthe 
requirements duru^ the latter part 
of the 19th century and first half of 
the ZOth century. As much as 200,- 
000 tons of lead has been used to 
cover some 30,000 miles of cable 
in a single year 

The advent of unproved insulation 
materials and especially plastics 
incorporating many of the advanta- 
geous noncorrosion properties of 
lead and offeni^ other advantages 
in weight, bulk, lower ten^eratures 
appbcaticn and greater flexibibty 
have, during recent years, substan- 
tially reduced the use of lead in 


cable covering. In 1940, for exam- 
ple, cable covering required 172,- 
000 tons of lead while in 1963, csily 

53.000 tons were used. Cable cover- 
ing has thus declined from 15% of 
the total use to 5%. Table 2 shows 
UjS. consumption data for lead in 
four important uses: rising figures 
for storage batteries and tetraethyl, 
and deciming trends for cable cov- 
erings and white lead. 

Bismuth illustrates a major shift 
In use pattern. To quote from the 
Bureau of Mines 1946 Minerals 
Yearbook (page 187) vrtien domestic 
consumption was approximately 1,- 

330.000 pounds: 

•The manufacture of bismuth 
pharmaceuticals which com- 
prise principally antlsypbihtic 
drugs, antiacid in stomach rem- 
edies and cosmetic powders — 
ccnsumed about 831,900 pounds 
(63 percent) of bismuth in 1946, 
approximately the average 
quantity consumed for tbatpur- 
pDse during the last decade.* 
During the following years ad- 
vancement in medical technology 
and pharmaceuticals research has 
resulted in more effective reme- 
dies and methods of treatment of 
human disorders previously depen- 
dent on the medicinal qualities rf 
bismuth and consumption for this 
purpose has steadily declined 
Ccamterbalancing this decline, 
research m metallurgy has ex- 
panded the use of bismuth as minor 
additives to aluminum and to mal- 
leable iron and steel to improve 
machmability without sacrifice of 
strength, corrosion resistance and 
toughness Bismuth found ex- 
panding use as a catalyst m the 
polymerization oI acrylic acid de- 
rivatives to produce synthetic fi- 
bers and as a bending alloy forpre- 
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cision shaping of thin-wall tubing. from uranium ores millions of 
Reexamination of the over-all grams of uranium must be pro- 
bismuth picture that has emerged cessed. For over 40 years most 
after 17 years of applied research of the radium has been extracted 
and technology indicates use of bis- from Congolese and Canadian ores 
muth in pharmaceuticals has de- which contain about 0-4 gram ra- 
creased to 257,000 lb during 1963 dlum per ton of uranium. Hlstor- 
and represents only 1Z% of the 2.2 Ically, the price of radium has been 
million lb of bismuth consumed as high as $135 per milligram dur- 
in 1963. ing World War 1, but Inrecentyears 


Table 2. United States ConsumpUOD of Lead in 
Selected Uses and Total (short tons) 


Year 

Cable 

Covering 

tVhlte 

Lead 

Storage 

Dattenes 

Tetraethyl 

Total 

1948 

171,654 

30.970 

3S4.405 

63,609 

1,133,895 

1949 

144,340 

18,400 

313,718 

94,644 

957,674 

IS50 

isi,m 

36,t6I 

393,409 

113,843 

1,337,981 

19S1 

191,863 

25,578 

375,384 

126,407 

1,164,793 

19S2 

142.871 

22,949 

353,930 

146,723 

2,130,795 

1SS9 

146,565 

17,775 

367,575 

182,443 

1,301,604 

19S4 

127,939 

17,704 

337,372 

160,456 

1,094,871 

1955 

121,165 

18.549 

380,033 

165,133 

1,212,644 

19S6 

134,339 

16,951 

370,771 

101,990 

1,209,717 

losr 

108,225 

18,701 

361,015 

m.ooi 

1,138,116 

loss 

74,981 

13,589 

312,725 

159,412 

986,387 

1959 

61,636 

10,958 

330,732 

160.020 

1,091,149 

1960 

60,350 

8,433 

353,196 

163,826 

1,021,172 

1961 

57,458 

7,615 

367,996 

160,802 

1,027,265 

1962 

56,670 

11,091 

419.906 

163,926 

1,109,635 

1963 

57,631 

8,871 

430,296 

193,633 

1,154,300 


An account of the replacement of prices quoted for new radium have 
naturally occurring radium by man- been from $16 to $21.50 per milll- 
ufactured radioactive Isotopes of gram, in the form of bromide, sul- 
other elements Illustrates the sJg- fate or chloride. This would be up 
nlflcant role of science and innova- to $21,500 per gram or curie, 
tion In mineral use patterns. On the other hand, the prices — 

Radium has been called the most as low as $2 per milligram — be- 
Important short-lived natural ra- ing paid for used radium Indicate 
dloactlve element. The radium ef the increasing displacement of the 
commerce, the isotope radium 226, metal by arttricl.illy produced ra- 
has a half-life of 1620 years and Is dloactlve isotopes. An excellent ex- 
derived from uranium 238. For ample ia cobalt 60, now priced as 
every gram of radium extracted low as 50^ per curie In quantities 
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of 100,000 curies, a radioactivity 
figure impossible with radium, 
which would require 100,000 grams. 
Another great disadvantage Is that 
radium has a complicated radio- 
active spectrum, releasing radon 
gas as a daughter product which, 
with other gases, provides a pres- 
sure buildup in radium -bearing cap- 
sules, thereby requiring periodic 
checks for leakage. 

In addition to cobalt 60, thulium 
is being used for industrial radiog- 
raphy, Irradiation facilities are be- 
ing constructed that range from a 
few hundred curies to over a nul- 
lion curies to accomplish things 
that could never have been contem- 
plated with the more costly and 
rare radium. 

Radium compounds, in prcpor- 
Uons of about 1.20,000 base pig- 
ment, have been used in lummous 
paint but are reported to have been 
replaced almost completely by tri- 
tium (hydrogen 3), considerable 
quantities of which have been 
shipped by the AEC recently, 

^dium has been used in static 
elimmabon devices because of the 
high specific ionizmg power of Its 
alpha particles. The potential leak- 
age of daughter product radon from 
thin walled capsules, through which 
alpha particles can pass, has led to 
adaptation of americium and polo- 
nium m these devices. Radium- 
bearing neutron sources have been 
replaced bypolonium-, americium-, 
and plutomum-activated sources. 
Radioisotopes, principally cobalt60, 
are being used in medical telether- 


apy However, m other medical 
uses, a number of physicians, who 
have been trained m its use, retain 
a great respect for and continue the 
use of radium implants in medical 
applications A factor which may 
lead to further substitutionofradio- 
isotopes IS the recent transfer of 
certain regulatory authority, form- 
erly exercised by the AEC, to sev- 
eral states These controls ulti- 
mately wlllbeadmimsteredbymost, 
if not all, the state governments. Be- 
cause manyofthe states' regulations 
require the licensing of radium for 
the first time as well as radioiso- 
topes, the advantages of the radio- 
active substitutes will become 
more apparent to individuals pre- 
viously able to procure unlicensed 
radium 

SUMMARY 

At first thought, obsolescence 
may appear to be a depressing sub- 
ject. A very little reflecticn, how- 
ever, shows obsolescence to be the 
badge of prc^ess. It is only ui a 
static economy and society that 
nothmg becomes obsolete. In a dy- 
namic environment like that in the 
Umted States, invention, mnovabon 
and discovery are constantly un- 
earthing new and better raw mate- 
rials and processes which make the 
old obsolete. In fact there isaworld 
revolution fostered by research m 
many fields led by the United States 

that makes widespread obsolescence 

and accompanying progress inevi- 
table. 



Fuel Minerals and Energy Production 


To fiid him in ht% labor'i mm draws on many cnergs sources Uis 
otin muscle the harnessing of animat, uind, water, andsunponer 
the mineral /nets and, more reecntly, nuclear power plants Both the 
soHrccso/incJByuscd/ and the amount of energv used per capita lary 
widely throughout the uorid Commonly, (he amount 0/ energy con- 
sumed pi r capita is employed as a measure of the Icicl of economic 
detclopmenl lhat a nation has achieied, uith the more adianced na- 
tions accounting for the lion’s share of the uorid s total energy con- 
sumption 

The folloitingarticlcs.dealing primarily ullh the mineral fuel’t, il- 
lustrate set eral important factors fnfliieneing the generation and use 
of poucY, selection of pouei source, and trade in fuels 

Important energy-consuming nations may or may not hate major 
resoiircesof energy minerats,and major producers of these mlnemls 
may or may not be high per capita consumt rs of energy Thus, some 
areasorcwa/oritw/iorfcrs or exporters of fuels The resulting ttadc 
in energy minerals bclicem nations is greatly influenced by poUlical 
condilions, as are the cxptoilalim and detclopmenl of suehfi/eh pe- 
troleum and nataml gas Attitudes toward foreign corporations, tax 
niUngs, trade agreements, and simitar factors mov encourage or 
discourage dcLclopmcnt of an e»ic»jy source 

the deposits 0/ energy minerals may not be co- 
ineident in hcalionuilh the energy market, or several energv sources 
may vie far the same matket Consegucnllv.thc forms of energy uU- 
Uted in a region may reflect ai ailablllty, cost advantage, or specific 
rcgutremenlsofthcconsiimcr In the case of laelalhngicol processes 
requiring coal, hydroelectric power ornatural gas may not be com- 
pctlthe energy sources although they may be cheaper per unit of 
energy contoincrf In the case of elecMcily, It is the total cost per 
kilouattthatdeterminestls competitive utillly, regardless of whether 
it was generated at a dam, Ihemial plant, orniictcar plant 

Technological changes can modify significantly the competilhe po- 
sitions of laiious types of fuels For example, the development of the 
Cronigengasfieldsinthe hclherlands may modify the present pattern 
qfenergyproduchonandconsumptKmin «or</icnt Europe Technologic 
change may cause lanaus emsumers to change from one energy source 
to another Thus, in the past licenty years railroads have declined as 
a major consumer of coal with the onset of dieselteatlon At the same 
time that coal lost this market. It gained In thermal electric genera- 
illm-, ,.s.Y/iansim‘.,^*.tba'.rtu%%k‘i> anu'.ir'^/urt'uhtr.t/' 

technical changes Suck as improved thermal electric plant efficiency 

To be completely rcpresenlalive.ilits Section should contain arilcles 
onnuclear power However, this source has become important so re- 
cently that its literature remains scanty and technical with gcnervlly 
useful summary articles still to be written 
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economics of power plant use of coal 


by 

CARROLL F HARDY and J S LAIRD* 


Present-day electric utilityplants 
are designed to burn a v/ide range 
of coals. Coal availability isusually 
considered in locating a plant, in 
additioHi the relationship toelectric 
load and other factors are consid- 
ered. The characteristics of the 
seams and fields are surveyed. 

The survey forms a firm founda- 
tion on which to design aplant.Once 
the fuel has been determined it is a 
relatively simple matter to design 
a plant on a guaranteed perfor- 
mance basis. Some utihtiesfollowthe 
once prevalent practice of building 
the plant first, and then trying to 
find the most suitable coal. 

Mine mouth plants or plants with 
dedicated tonnage can be designed 
to burn a particular coal, although 
the difference in plant ccmstruction 
cost alone is usually not great 
enough to warrant deviation from a 
flexible design. 

PLANTS DESIGNED FOR WIDE 
RANGE OF COAL 
SPECIFICATIONS 

One example of the fuel specifica- 
tions for boiler design isasfollows: 
The boiler shall be designed to 

•Carroll F Hardy la ti>« Dlmlor c< EatUmmie 

and Fd* 19 Tcehnclocr n^arlmrcrt. National Coal 
Aasoeution J, S. Laird ts Manager of Faels Ser- 
aleea, sontNem Sarrleea, xoe 


burn pulverized coal as the primary 
fuel and shall operate satisfactorily 
when burning coal within the follow- 
ing ranges. 

Moisture — 3-20% 

Volatile Matter - 27-40% 

Fixed Carbon — 40-63% 

Ash - 4-20% 

Sulphur ■— 0.5 to 5.0% 

Heat content, as fired, 10,000 to 
13,800 Btu per lb 

Ash softening temperature — 
2000 to 2500T 

GrindabiUty (Hardgrove scale) 40 
to 85 

Pulverizer capacity guarantees 
and performance shall be based on 
the following: 

Moisture Total — 10% 

Ash - 12% 

GrindabiUty — 45 
Heat content “as fired* — 11,000 
Btu 

The guaranteed performance of 
the boiler shall be based on a 
coal which has the following anal- 
yses. 

Proximate analysis 
Moisture — 8% 

Volatile matter — 28.4% 

Fixed carbOT — 53.0% 

Ash - 9.7% 

GrindabiUty — 53 
Ash softening temperature — 
2430‘‘F 


Size — 1 1/2 by 0 

•Economies of Poiccr Planl Use of Coal- by Carroll F. Hardy and J.S. Laird Re- 
prtntedfrom Mining Congress 3oana.t,Vol.49(f,oiember 1963) pb 38-40. talk per- 
mission of the editor 
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Dtu per lb — 12, COO “as fired" 

Full load performance shall be 
maintained 'Skhen the above fuel is 
burned viith one pulverizer out of 
service 

Once the performance teat la over 
and Uie plant accepted, coal setec* 
tion may be left to the discretion of 
the purchasing department or areal 
effort may be nude to take Into con* 
Blderattcn all the factors «hich 
have a bearing on the cost of oper* 
ating the plant Studies of various 
cost factors lead to a list ofaccept* 
able coals, graded astoavaUabllity, 
analysis, plant performance, freight 
rate and both delivered and "as 
burned" costs Tests under operat- 
ing conditions clearly Indicate which 
are the best coals 

The above Is fine until some coal 
operator calls up and c^cplains — "I 
have a deal for you — distress 
coal • Of course It's high ash — but 
it s cheap on a delivered cost per 
million Btu basis Then the specifi- 
cation and acc^table coals lists 
are out the window and the plant is 
burning a fuel that may or may not 
be within the specifications as 
listed However, the cost per mil- 
lion Btu delivered to the plant does 
not take Into account all the costs 
Involved in handJJng, burning and 
disposing of the refuse 


COST OF ADDITIONAL 
ASH DETERMINED 

listed below are some of the 
plant factors to be considered ind 
evaluated to obtain the "as burned" 
cost of a particular coal in a given 
plant 

1 Cost of unloading crushlngand 
conveying coal to plant 

2 Cost of operating pulverizers 
and accessories 

3 Collecting fly ash 

4 Sluicing ashes — bottom fly- 
ash and pyrites 

5 Plant maintenance costs 

Ash centent is indicative of the 
heating value of the coal Ash, in the 
absence of or as a check on actual 
heating value, may be used as a 
primary tsetor Table 1 indicates 
the nddlticnal fuel required with an 
Increase in ash Tabic 2 gives the 
Increased cost for coal and freight 
when changing to a higher ash coal 

In Table } it is shown that 13 4 
percent more cost will be required 
Jf a coal contains 20 percent ash 
than if it contains ten percent ash 
This 13 4 percent increase wilt ap- 
ply regardless of the coal price or 
freight rate However, it Is impor- 
tant to note that the increase in both 
coal costs and freight costs rises 
in direct proportion to the unit cost 
of cither 

Thus, for tlje example given of 20 
and 10 percent ash if Uic freight 
rate is $2 50 per ton, an equivalent 
amount of 20 percent ash coal will 
cost 33 5 cents more for transpor- 
tation, but if the freight rate is 
$S 00, it will cost 57 cents more 
Thus, If the plant had been at a 
$2 50 rate from the mine, only 33 5 
cents more could have been afforded 
for the ten percent ash coal before 
the cost of tlie two was equalized, but 
if the plant had been located at a $5 
freight distance up to 67 cents could 
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Table 1 Percent Increase In Coal Required Due to Increased Ash Content 
(Based on actual heat value of coal at various ash percentages rather than 
upon mathematical relation alone) 

Higher ash coal, 
percent 
ash content 




Lower ash coal, percent ash 




G 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

8 

1.2 

2.5 

1 2 










9 

3 8 

2.5 

1.2 









10 

5 1 

3 8 

2 5 

1.2 








11 

6.5 

5 1 

3 8 

2.5 

1.2 







12 

7.8 

6.5 

5.1 

3.8 

2.S 

1.2 






13 

9.2 

7.8 

6.5 

5.1 

3.8 

2.5 

13 





24 

10.6 

9.2 

7.8 

6.5 

5.1 

3.S 

23 

1.2 




15 

12 1 

lO.C 

9.2 

7.8 

6.5 

S.l 

3.8 

23 

13 



16 

13.4 

12.1 

10 6 

9.2 

7.8 

6.5 

S.l 

33 

23 

13 


17 

14.8 

13.4 

12.1 

10.6 

9.2 

73 

63 

5J 

33 

23 

13 

18 

16.2 

14.8 

13.4 

12.1 

10.6 

93 

7.8 

63 

33 

33 

23 

19 

17.7 

16.2 

14 8 

13.4 

12J 

10.6 

93 

73 

63 

5.1 

33 

20 

19.0 

17.7 

16.2 

14.8 

13.4 

123 

10.6 

93 

7.8 

63 

3.1 

Example If a 

9 percent ash. coal has been used and a 16 percent ash coal ts * 

son- 

tempUted. the chart shows that 9.3 percent more coal will have to be bought, trass- 

ported, and handled to furnish the same heat value ss lormerl) . 






hare be«n paid for tbe better coal. 

For example a 12 percent ash 
coal, selling for S4.00 per ton f.o.b. 
mine, and a §2.50 freight rate, has 
its ash content reduced toeightper- 
cent by the installation of prepara- 
tiiMi facilities. Using Table 2, the 
value of the coal vdll increase33.15 
cents per ton. This must be weighed 
against the cost of the preparaticn 
facibties to give the fcwr percent 
decrease in ash. 

COST OF CO^L 
PREPARATION EVALUATED 

As to the pros and cons of pr^a- 
ration of coal for the utility market, 
there are several basic concepts 
which are worthy of mentianmg. Of 
primary importance is the seam 
being mined and the method of 
mining. 


A mine which produces a high>ash 
coal, say 30 percent, with a large 
share of this being fireclay may 
have to clean the coal to make it 
saleable to any utility plant. On the 
other hand, a mine may deliver 12 
percent ash coal with fair ccsisis- 
tency. Will it pay to wash this down 
to eight percent ash? The market 
will resolve this problem, but if 
coal can be sold at either ash con- 
tent, may eight percent ash coal be 
sold for enough to ^.-arrant the cost 
of washing? Coal washing facilities 
may cost from §2000 to $8000 per 
ton hour of product and the simplest 
|ig costs from seven to ten cents 
per ton of product to operate. 

If the total cost of washing in- 
cluding fixed charges, reject and 
plant operabcm is 40 cents per ton 
what can the mme cperator expect 
the utility to pay for the improved 
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Table 2 Increased Cost o( Coni or Freigbt Due to Purchase of Higher Ash Coal 
(Body of table In ceots aiUlUonal cost per con replaced) 


Percentage points Price of coal or freight (dollars/net ton) 

difference In ' — 

ash contents 2 SO 3 00 3 50 4 00 4 SO S 00 S^O 6 00 6 60 


2 

3 

4 

5 

6 

7 

8 
0 

10 

11 

12 

13 

14 


30 36 4 « 

6 25 T 5 8 76 

9S 114 13 3 

12 75 15 3 17 85 
16^5 13 5 22 75 

19 J 23 4 27 3 

23 0 27 6 32^ 

20 5 31 8 37 1 

30 2o 36J 4** ^5 
33 5 40^ 46 9 

37 0 44 4 518 

40 5 48 0 36 7 

4« 25 63 I 01 95 

47 5 61 0 6615 


48 94 CO 

10 D 11^5 12 3 
16^ 17 1 19 0 

20 4 2*’ 95 25 5 
26 0 29 ^5 32 5 
31 2 35 1 39 0 

36 8 41 4 46 0 

42 4 47 7 S3 0 
48 4 54 JS 60 5 
53 C 60 3 r? 0 
59 2 66 C 74 0 
64 8 72 9 81 0 

70 8 79 65 68 5 
76 0 85 5 95 0 


C 6 7^ 7 8 

13 75 ISO IC^5 

20 9 22 8 24 7 

28 05 30 6 33JS 

3.^75 39 0 42 25 

42 9 46 8 50 7 

SO G 55^ 59 8 

582) 63 C 68 9 

66^5 72 6 78 65 

73 7 80 4 87 1 

81 4 88 e 98 2 

89 1 97^ 105J 

97 J5 10621 US Oa 
1043 114 0 1233 


Example Aasume that a lO percent ash coal is being bought for $4 50 with $4 00 
freight and that a change is made to 13 percent ash coal with the same cost and 
freight rate The percentage polnudlffereoce la 3 (13 - 10) for which the table shows 
thattho amountofcoal which will have to be purchased to equal the former heat value 
will cost 17 1 cents more pcf net too and that the freight w4t| be IS 2 cents more, a 
total of 32 3 cents per ton more for the aame heat value To this must be added the 
Increased coat of handling the higher ash coat at prevailing plant costs 


product? The relationship shown 
above is 33 16 cents The utility 
plant operating force may be very 
happy to have a more unlformprod- 
uct with a lower ash Tlte purchas- 
ing department may be difficult to 
convince that this is worth 40f per 
ton, and plant accounting may prove 
that it isn't 

UTIUTY MAINTENANCE 
COST BIG FACTOR 

liickvns at the ptoblew- fcom Uw 
utility standpoint, the tneasurable 
factors fall under the following five 
headings Cost of handling, coal 
pulverizing and burning, collecting 
fly-ash, disposing of ash, and plant 
maintenance costa 


A cost comparison was made at 
one of the plants on the Southern 
Services, Inc , system Costs were 
determined from plant data on the 
basis of the coal used in a year 
This data was extrapolated to other 
ash percentages At 12 percent ash 
the costs per ton were as follows 

1 Unloading, crushing 

and in plant coal 
handling 2 641^ 

2 {X>eration of pulver- 
izer and accessories 4 212 

a Coliectiua of fly-ash 0 345 

4 Sluicing ashes — bot- 
tom ash, fly-ash and 
pyrlte 1 254 

6 Plant maintenance 

costs 18 370 

Total costs, cents 28 822? 



LONGWALL I^IINING, A BREAKTHROUGH IN 
UNITED STATES COAL PRODUCTION TECHNOLOGY 


by 

L C CAMPBELL* 


The history of coal mining m the 
United States from its first mining 
to present day production and use 
would fill a volume. Only a short 
time ago every ton of coal was un- 
dercut with hand pick, shot down 
and loaded with the shovel of the 
miner of that day. The air puncher 
followed to relieve the hard pick 
work and to speed up the undercut- 


ting process It took a lot of man to 
handle the air puncher, but it w'as a 
step towards increased production. 

There followed the shortwall and 
longwall undercutting machines 
which Vied for a place among the 
producing equipment, offered even- 
tually by a number of manufactur- 
ers. A six to eight-ft undercut first 
drilled with man powered augers 



•Longivall Mtmng, A Breahlhrou^ m United Stales Coal Production Technology" 
by L C Campbell Reprinted from Mining CongrfeBc Jmirnal, VnJ 50 1964) 

pp 85-87 tcilh permission of the editor 
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and then with electrical augers was 
another step toward greater pro- 
duction, even though it still entailed 
loading coal by hand into mine cars, 
from entry, room, or pillar faces 

MECHANICAL LOADER 
DEVELOPED 

Although these were but minor 
steps toward increased productivity 
at the working face, a long stride 
toward greater productivity was 
achieved about 45 years ago Atthat 
time Joe Joy's dream of installing 
mechanical equipment to load coal 
with track memnted units Into mine 
cars from prepared faces where the 
coal had been undercut, drilled and 
shot down, became a reality This 
was, undoubtedly, the most radical 
change in coal mining procedure 
that had taken place to that time A 
new highroad to production tech- 
nology had been qiened It took the 


combined courage and cooperation 
of the coal iterators and manufac- 
turers and the unwavering support 
of mechanization by Jdm L Lewis 
of the United Mine Workerstocarry 
forward so radical a production 
change It required from five to ten 
years, together with a lot of money 
and heartaches, todevelop mechani- 
cal mimng as a major factor in the 
overall coal production of the coun- 
try 

This type of mechanical equip- 
ment, produced by various manu- 
facturers, gradually replaced the 
room and entry type conveyor min- 
ing which bad been an intervening 
production step that started with 
hand loading onto conveyors 

The almost unbelievable ingenuity 
of the coal operator, the manufac- 
turer, and the men of the mines, 
who eperated the mechanical equip- 
ment and adapted it to local condi- 
tions to achieve high production and 



Longwall miolog equipment was InsUtUed 1& Stolesbury ho 11 mine of Eastern As 
soclated Coal Corp at Helen W Va in 1951 
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lew costs, is a tribute to the fact 
that United States ccal mining has 
not tended to stand still In the face 
of competition. 

LO^DLNC ^L^CmNES PUT 
ON TRACTOR TREADS 

Various types of mechanical load- 
ing equipment on tractor treadsucre 
introduced to Increase mobility and 
do away »1th the necessity of main- 
taining track in the working places. 
It was natural that this step should 
be followed by another Improre- 
ment In production and cost tech- 
nology with the introduction of shut- 
tle cars, panel belts, and similar 
items. Theproduclngtecfciologywas 
bringing tremendous changes, not 
only in the operator but in the ap- 
proach of the manufacturer as well. 

There were basic tests for all cf 
this equipment which may be sim- 
plified into three categories: 

1. Would the loading equipment 
dislodge the coal (or loading 
regardless cf how well the 
place was prepared? 

2. Would the equipment load the 
coal into mine cars or toshut- 
tle cars with a satisfactory 
cleanup? 

3. Would the equipment mechani- 
cally bold together to do artg- 
orous 

These three equipment require- 
ments, which were a measure for 
the initial loading machines, be- 
came even more important with the 
adient of the continuous miner. 

When the operating people in any 
mine were introduced to the poten- 
tials of successful mechanical load- 
ing, they seemed to envisiCKi the de- 
velopment of a so-called continuous 
type of loading machine which woold 
do away with the prchlems of under- 


cirtting, shooting, and preparing the 
working place for the loading ma- 
chines available at that time. Con- 
tinuous mining producticsi as then 
envisioned Lntroduced another Icng 
step forward in production tech- 
nology. 

McKinley entry driver 
WAS forerunner 
OF continuous miner 

The McKinley entry driver was 
a vision which has sparked the me- 
chanical develcpmcnt in United 
States coal pro^ction technology 
throughout the years. It was an 
early attempt to accomplish what is 
now accepted as routine writh mod- 
em equipment. 

The coal industry put a consider- 
able amount cf money into research 
to increase production by aftackiog 
the coal face with new cutting and 
loading approaches. Out of produc- 
ers Insistence for Increased pro- 
duction units and the research of 
the coal industry, as well as that 
of the manufacturer of coal mine 
equipment, came the development of 
such continuous units as the Joy 
Ripper. This, indeed, was another 
giant step forward tcrwardincreased 

production. 

Eastern management locked to 
the possibility of a borer type cen- 
bmious unit, not only for entry dnv- 
but rocan. and p illar production 
as well. George Harrington had pi- 
oneered in equipping the Orient 
mine with tha t type of machinery. 
It was considered for use at East- 
ern Gas and Fuel Associates' Fed- 
eral No. 1 mine at Grant TcrTO, W. 
Va. Continued investigation xncoep- 
eration with the Orient people and 
the Goodman Manufacturing Co. 
convinced Eastern management that 
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it should go ahead with the Coodmaa 
500 boring t>T3e continuous mlner.lt 
was an outstanding success In pro- 
duction, in cost reduction, and in 
safe operating conditions. This was 
a further breakthrough in United 
States coal production technolc^, 
and resulted in the introduction of a 
tremendous amount of this type of 
equipment in coal production, not 
only in the United States, but abroad. 

The application of another type of 
continuous mining machine, initially 
in the Pocohontas Field, provided 
further progress when Chief Arent- 
zen's Lee-Norsc CM miner was put 
into successful operation 

LONGWALL MINING 
CAME TO U.S. 

1110 longwall mining breakthrough 
in the United States coal production 
technology came about 12yearsago. 
The Bureau of Mines made repeated 
approaches to Eastern Gas and Fuel 
Associates to provide a tocation (o 
introduce the Westlalla Coal Planer 
and its other longwall equipment 
and roof supports. The Bureau had 
been investigating this equipment in 
Europe to determine its applicabil- 
ity to mining in the United States. 
Negotiations resulted In the Instal- 
lation of the Westfalia Coal Planer, 
Panzer conveyor, and roof supports 
on a 340-ft face at Stotesbury No. 
11 mine at Helen, W. Va., in No- 
vember 1951. The equipment was 
supplied, installed, and Its operatic 
supervlaed by Mining Progress, Inc. 
The unit operated very successfully 
In the Pocohontas No. 4 seam until 
the area where it was installed was 
worked out. Eastern purchased the 
Planer and It was transferred In 
August 1953, to Stotesbury No. 8 
mine where it also operated very 


successfully in the Pocohontas No. 
4 seam until that mine was closed. 
Both the Stotesbury No. 11 and 
Stotesbury No. 8 longwallfacesused 
manually set mechanical prc^s. 

The 340-ft longwall unit was 
transferred to Keystone mine where 
It was equipped with hydraulic jacks 
and later extended to a 600-ft length 
In the Pocohontas No. 3 seam. The 
results from the viewpomt of pro- 
duction, costs, and ability to hold 
the difficult draw rock were very 
outstanding. The rejects compared 
to continuous mining were reduced 
approximately 50 percent and the 
consistency of the coal greatly im- 
proved. 

The results at Keystoneprompted 
the installation of another coal 
Planer unit for a 340-ft face at 
Kopperston in the Eagle Seam. The 
equipment included the modification 
of the original type Planer to cut 
the entire seam as had been done at 
Keystone. This unit performed so 
successfully at Kopperston that the 
original 34D'ft unit with hydraulic 
roof supports has been extended to 
a 600-ft face. 

The very satisfactory experience 
at Kopperston prompted the gening 
of another 600-ft longwall face in 
the Eagle Seam. Hus Installation 
is fully equipped with the Improved 
Planer which cuts the full seam. It 
includes the Panzer conveyor and 
other auxiliary equipment. The 
longwall face is equipped with self- 
advancing hydraulic roof supports. 
Very satisfactory results are being 
obtained m spite of tender roof con- 
ditions and massive sandstone which 
overlies the seam. Results have 
been very gratifying since the first 
unit was installed more than ten 
years ago. 
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UNDERGROUND MINING 
WILL INCREASE 

The operation of the coal plow 
permits a minimum of cpen space 
bet^’een the coal face and the first 
line of roof supports which Is so 
essential to maintaining the face in 
a safe operating condition at all 
times. The result is the nearest to 
continuous minlr^ cperatlon possl* 
ble in view of the fact that the coal 
planer produces coal on a full cycle 
basis. 

Production is well In excess at 
50 tons per face man and the cost 
into the mme car is better than 50 
cents a ton lower than the best con- 
tinuous mining operation underslm- 
ilar conditions. 

Ibis achievement in longwall 
mining in the mines of Eastern Gas 


and Fuel Associates was a definite 
breakthrough in United States coal 
production technology. 

There will be available in the not 
too distant future, equipment that 
will cut coal of any hardness, pro- 
duce it at an excellent cost under 
safe conditions and at a rate per 
man that will further revolutionize 
United States coal mining. The cost 
of coal production wblcb has been 
held so well in line by previous me- 
chinical operations, will be further 
reduced by longwall applications. 

The time is not too distant when 
lack of available strip mining areas 
will force the mining of more un- 
dergrcwnd coal. This is true, cer- 
tainly, for the Eastern coal fields. 
Longwall mining methods could 
well be the production and cost 
answer. 



IMrOUTANCE OF FUEI^S I^ THE 

CE^TnAL UMTED STATES* 


iivnrnTt nissui 


Ttv? Cetilral United States i» madr 
of the four amatler rretons of Ute 
nahen commonly dcRtjmated as the 
Baal North Central, the Last South 
Central, th*" West North Central 
and the tteal South Central regions 
Posaesilns a combination of faror* 
able factors (hat ctuhlo It (o cm- 
tribute Immeasurably to the reo- 
nomic and Industrial strensth of tht 
natlm, the area’s activities can be 
indicated to some destree by (hi (o!« 
lo«tn« 

1 Attricultura] products fromtbe 
area arc valued at COl of U»e 
national total 

2 Manufactures produced In the 
area Iti 10G2 totalled 4 1 of 
the (ctaf value of all manufar> 
tures of the United Stales 

3 hllnoral produrtlcn value In 
Uie area in 1902 was 02 OT of 
the total value of minerals 
produced in the Untied States 

Especially notable Is the contri- 
bution the Central United States 
nukes In supplying the major por- 
tion of the eneruy requirements of 
the nation, and its tremendous re- 
serves of mineral fuels More than 
hall of tliL nation's knovn reserves 

DM a rtfvkrt br hor 


Of each of the ttirce major fuels — 
oil, gas and coal — lie vithln the 
Central area 

enUDE OIL 

Hecovcrablc reserves of crude 
oil In LnKcd States at (he end of 
1963 mete estimated by the U.S Bu- 
reau of Mines to be almost 31 bil- 
lion barrels Of this amount 27{&|ay 
In Uie oil fields of Uie Central 
Unltetl States, miast of it (60%) in the 
West South Centrnl states 

NATURAL CAS 

Natural gas reserves in the con- 
ttnental Lnilcd States at (Aetndof 
1063 mere estimated at 270 2 tril- 
lion cu n, of which 274 5 trillion 
were witwn tho48CG<itl£ucius states 
Of this Utter amount, 86 OX la} 
within the Central United Slates As 
in tlie cast of crude oil, most of the 
natural gas reseves (78X) lie In 
the West South Central Region 

COAL 

Coal Is somewhat more evenly 
distributed than cither ollcrmtural 
gas In 1060 reserves were esU- 


cf Mitfral iuelt intk* Cmlrttl I itUt i Slates' by Unhurt t Rissee 
Af/>rt"/e£l/rom Mining fngtneprlng V el 17 (Ivw IIIGS) p/> (.7-70 talM pertnItstoK 
of aulboeand editor 
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mated by the U.S. GeologicalSurvey 
to total 782 million tons of recov- 
erable coal of all types within the 
48 contiguous states. About 45% of 
the reserves is bituminous and 20% 
sub-bituminous, 27% is lignite, and 
the balance anthracite and seml- 
anthracite. 

As estimated, 55% of the bitumi- 
nous coal and 70% of the lignite re- 
serves lie within the Central United 
States. The Central states contain 
51% of the coal of all types. 

Within the Central states. North 
Dakota reserves, consisting wholly 
of lignite, are estimated at 22.4% 
of the total coal reserves in the 
United States. Leading Central 
states with bituminous reserves are 
Illinois, Missouri, Kentucky, (Xiio 
and Indiana. Large areas of other 
states are also underlaid by coal, 
mostly in relatively thin beds. 



Fig. 1: Central States coal production, 
bituminous and lignite. 

Coal has shown much wider fluc- 
tuations m production than either 
natural gas or crude oil. Figure 1 
shows both the national and the Cen- 
tral United States production by re- 
gion. As shown in Table 1, in 1963 
the Central states provided 208.6 


million tons, or 45.5% of the coun- 
try's total production. Production 
for the Central states has held near 
the 200-million-ton level for the 
past ten years. 


Table 1. 

Production of Coal 

, 1963 



Pet. of 

Region 

Millions of tons 

U S. total 

E.N.C. 

103.63 

22.58 

W.N.C. 

7.97 

1.74 

E.S.C. 

95.83 

20.88 

w.s.c. 

1.23 

0.27 

Sub- total 

20S.66 

45.47 

Total U.S. 

458.93 

100.00 


Source: U.S. Bureau of Mines Minerals 
Yearbook. 


Although the West Central states 
provide most of the liquid and gas- 
eous fuel of the United States, they 
are much less important In coal 
production. Most of the coal pro- 
duced Within the Central states 
comes from the two regions east of 
of the Mississippi River, which 
contribute almost equally. Of the 
East South Central Region, Ken- 
tucky is the principal producer with 
a 1963 output of 77 million tons. In 
the East North Central Region, Illi- 
nois with 51.7 million tons, Ohio 
with 36.8 million, and Indiana with 
15.1 million were the principal pro- 
ducers. 

As Figure 1 indicates, coal pro- 
duction m the Central states has 
been much more stable than that in 
the United States as a whole. One 
important reason for this is the fact 
that little or no coal from the Cen- 
tral states IS exported to foreign 
nations. The effect of fluctuations 
in the export market is illustrated 
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by the fact that e:qports Increased 
from 35 million tons in 1961 to 47 
million tons in 1963 

Another reason for stability of 
the Central states production is that 
a relatively minor portion of output 
goes into coke production On Fig* 
ure 1 a drop of 82 million tons in 
total national production may be 
seen from 19S7 to 1068 During tlie 
same period, consumption of coal 
in the manufacture of coke dropped 
31 5 million tons While the failure 
to participate in both ccdcc and cx* 
port markets has somevktiat re* 
duced perhaps the production from 
coal mines of the Centra! United 
States, it lias, at the same time, re* 
suited In much greater stability of 
production 

CONSUMPTION 

Coal consumption is shown in 
Figure 2 The Central states used 
235 9 million tons tn 1963, equal to 
almost SSlg of the total United States 
consumption of 409 2 million tons 
for that year Especially significant 
was tlte consumption In the East 
North Central Region, «hlch was 



vs US consuinpUon 


Table 2 ConsumpUoa of Coal, by Use, 
Inlhe Central U,S, 1963 


U*c 

Millions 
of Tons 

Pet 

Flcctrlc Uiilltlci 

124 se 

S2 81 

Coke 

36 74 

15^6 

RcUll 

Ifi 86 

8 00 

Other Uses 

53 71 

23 61 

Total 

235 69 

100 00 


Sourer U S Bureau of Klines Mineral 
YisHwok 


40% of the (Ota! United States con* 
suroptlcn At the other extreme was 
the West South CentralRegionwhere 
only 0 2% of the naticnal total was 
used 

Uses of coal in the Central United 
States are shown In Figure 3 and in 
Table 2 Of the 235 9 million ton 
consumption shown for the Central 
region for 1963, 70% occurred in 
the industrialized East North Cen* 
Iral Region and 20% in the East 
Sooth Centra} Region 

Of 200 million tons of coal con* 
sumed by all United States utilities. 



Fig a sbowsCentrai Stales usesofeoal 
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124 6 million tons, or 60%, «’as con- 
sumed in the Central states. This 
amount ^as 52 6% of the area's to- 
tal coal consumptiOT 

The Central states, uhich m 1963 
produced 54 7% of the United States 
pig iron and consumed 56.5% of the 
coke, used 47 2% cA the coal ctm- 
sumed in coke-making. 

Eighty percent of the nation’s re- 
tail coal (exclusive of anthracite) 
was used m the Central Umted 
States. It constituted only of the 
total coal consumed withm the area. 

General industrial use, 23 6% of 
the Central states total consump- 
tion, accounted for 21.8% of the 
United States total (see Table 2). 

THE ROLE OF 
ELECTRIC POWER 

Electric pov<er consumption is 
the fastest growing segment of the 
energy market today, for both the 
Central Umted States and the nation 
as a whole. While total energy con- 
sumption showed an increase of 30% 
In the period from 1953 throu^ 
1963, the growth in sales of electric 
power was four times as great. 
Power consumption in the United 


States grew from 383.5 to 830.1 bil- 
lion kwh during the period from 
1953 to 1963, an increase ctf 220%. 
For the Central Umted States, the 
growth w’as from 172.1 to 402.4, an 
increase of 132% In 1963 consump- 
tiisi by mdustnal, residential and 
miscellaneous uses in the Central 
states was 48.4% of the total na- 
tional consumption 

Because low cost coal and gas 
are readily available, utilities m 
the Central states use very little 
oil as fuel. In the West South Cen- 
tral Region, natural gas is used ex- 
clusively. By contrast, 96% of the 
fuel consumed in the East North 
Central states m 1963 was coal (the 
other 4% was natural gas), and fuel 
in the East South Central Region 
also was predominantly coal. In the 
West North Central Region the mar- 
ket was shared almost equally be- 
tween coal and natural gas. 

Table 3 shows the costs of fuels 
consumed by utilities. A decline oc- 
curred m the cost of coal froml953 
to 1963 m all regions. In contrast, 
a very pronounced increase in price 
IS Indicated for natural gas. In the 
West South Central Region the in- 
crease m the 10-year period was 


Table 2. Percentages and Costs of Fuels COosumed by Electric Utilities 
1953 1963 


Percent Cents per Percent Cents per 

provided million Bhi* provided million Btu* 

Begion Coal Oil Gas Coal OU Gas Coal Oil Gas Coal Oil Gas 


East Sorth Central 93 
West North Central 4S 
East South Central 73 
West South Central — 
United States tC 


— 7 26.1 52 J 19.7 

2 50 29^ 35.8 21.1 

— 27 20.4 4 5 4 16.1 

— 100 17.3 43.5 10.1 

11 23 57J 32J 16.7 


96 

49 

92 

65 


*Cost per million Btu, as consumed. 
Source - National Coal Association. 


— 4 24.8 69 8 24.9 

1 50 26 4 50J 23A 

— 8 20JJ 47.5 24.5 

— 100 IG 6 38 J 19 4 
7 2B 2o 0 33.5 25.9 
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92%. The over-all average increase 
for the United States was 55%. 


Table 4. Fuels Consumed by Electric 
Utilities in the Central U S , 1963 


Tons of coal equivalent 


Fuel 

(thousands) 

Pet 

CUal 

123.469 

69 23 

Oil 

326 

0 16 

Gas 

54,507 

30 69 

Total 

176,362 

100 00 

Source 

• U.S. Bureau of Mines Mioerols 

Yearbook. 



Trends in the percentages of the 
various fuels consumed reflect pri- 
marily (he changes in relative 
prices. In some areas natural gas 
is used only to a limited extent even 
though it apparently has the tower 
cost. In such areas gas usually Is 
sold to utilities only on an inter- 
ruptible basis — when the available 
supply exceeds the amount required 
for residential and other specified 
uses. 


SUMMARY 

Possessing more than half the 
known United States reserves of 
each of the major fuels, the Central 
United States provides three-fourths 
of the nation's oil, 85% of the nat- 
ural gas, and 45% of the coal. Two- 
thirds of the gas, almost 40% of the 
oil, and more than 57% of the coal 
are consumed within the area. In 
1963, two-thirds of the total supply 
of energy from domestic sources in 
the United States came from within 
the Central United States. Forty- 
eight percent of this fuel energy 
came from the oil and gas fields of 
the West South Central states. Even 
more striking, three-fl/ths of the 
latter amount came from two states 
—Texas and Louisiana. They ac- 
counted for 29% of total fuel energy 
produced in the United States. 

The extreme importance of the 
area, and especially the West South 
Central Region, with regard to fuel 
resources already has been pointed 
out. It seems that we can accurately 
say that a large portion of our fuel 
ergs lies in one basket However, as 
any of us would be quicktopolntout. 

It Is a rather large-sized basket. 



BITUMINUOUS COAL ECONOMICS 


by 

GLENN E SORENSEN* 


One must be an (^timlst to be tn 
the coal business tc^ay. Otherwise 
he would elect to be a shoe sales- 
man, a lillmg station operator, or 
to pursue some equally unglamor- 
ous kind of occupation. However, 
there has been a rather encouraging 
upward turn which the coalbusiness 
has taken in recent months. In 1062 
about 423 million tons of bituminous 
coal and lignite were produced m 
this country. Production for 1963 
was about 452 million tons — an in- 
crease of 29 million tons of coal or 
about 7.1 percent. This gives some 
reasonable basis for optimism, and 
to hope that there is still a future in 
the coal industry. 

900 MILLION TONS PREDICTED 
FOR 1980 

The experts’ predictions for the 
future of coal cast a rosy glow. 
Many of these experts say the time 
IS not far distant when the industry 
will be producing well over the rec- 
ord production of 630 millicHi tons 
in 1947. For example, the U.S. Bu- 
reau of Mines has predicted that by 
1980 the demand for coal will be 
pushing 900 million tons a year, or 
about twice last year’s production 
of 452 million trais. Only tune will 
prove whether this forecast is cor- 

•Prestdenl, Kemmerer Co»l Co 


rect. This perhaps sounds high, but 
1680 is a long way off. There is no 
question, however, that to achieve a 
market of this proportion will re- 
quire every ounce of initiative, 
skill, perseverance and business 
know-how the industry can muster. 

It IS well understood that times 
have changed very rapidly for those 
engaged in coal mmmg. For many, 
the times have changed somewhat, 
painfully too. Today, coal furnishes 
more than one-third of the nation’s 
competitive fuel supply, whereas 
40 years ago it furnished more than 
two-thirds. Salesmen have to fight 
for every ton of coal they sell — not 
)ust against other coal companies, 
but against natural gas, imported 
residual oil, and now the newest 
threat to markets — subsidized 
atomic power plants. 

Under the types of difficulbes 
which eliminated the fainthearted 
early, the coal industry has had to 
face up to these challenges: Enor- 
mous sums have been invested in 
modem machinery, fights have been 
conducted for markets throughout 
the free world, and the cost of 
transportmg coal, or the energy of 
coal, have been reduced. 

WESTERN U.S. COAL MARKET 
HAS GREAT POTENTIAL 

These were things that had to be 
done for survival. Now, one looks 


“Bitumtnous Coal Economtcs’ by Ciena E. Sorensen Reprinted pvm Jlimng Con- 
gress Journal, Vol. 50 {February 1964) pp. 95-9&<-, xcitk permission of the editor. 
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Coal sales to electric uUlibea coattaue to rise as 
thedemand for electricity Increases. The lotroduC' 
UonofUte integral train concept has etthanced coal’s 
potential In thU market. 


supply — It Is demand, or 
customers If you please. 

Many eastern and mid- 
western qjerators are now 
showing considerable in- 
terest in the western re- 
serves. One illustration is 
the Peabody Coal Co. which 
has announced that it is 
building a new mine near 
Craig, Colo. This mine will 
get into operation in 1965 
to serve the utility market. 
Peabody also has said that 
it has large reserves in 
Arizona. Other compa- 
nies have shown similar 
interest in developing 


forward to the further im- 
provement of markets, < 

particularly In the V/est, } 

since by 197S the popula- 
tion of the western states 
will be around 40 million, 
with California alone hav- 
ing a pcpulation of 25 mil- 
lion. While California is a 
difficult area to reach and 
serve competitively, It 
nevertheless offers a great 
challenge to the coal in- 
dustry. 

The westward movement 
of population has brought 
renewed interest in west- Largercservesolwestern U S. coaloiler & depend- 
ern coal reserves, which able supply ol energy for California's rapidly ^jc- 
make up about two-thirds pandlng population. 

Ol* dhr lEA^Uirir 

serves. More than one-quartertril- some of the western coal de- 
lion tons of coal are west of the posits, 

Mississippi River. At present rates Although the cost of transporting 
of consumption, it is estimated that coal has been reduced, particularly 
the U.S. has enough coalfornational in the East, there is still a long way 
supply for almost 2000 years. to go. Tbla is especially true in the 

So the big problem is not one of West, where distances are so great. 
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By working with those who deliver 
the coal, particularly the railroads, 
and those who consume large quan- 
tities of it, especially electric util- 
ities, one hopes to be able to reduce 
transportation costs so as to be able 
to compete for a greater share of 
the fuel market. 

NATURAL GAS PRICES 
ARE INCREASING 
From a strictly competitive 
standpoint, natural gas is still One 
of the major problems In the West, 
as it IS in other parts of the coun- 
try. As has been said many times, 
at Congressional hearings and in 
other forums, it is feltverystrcsigly 
that the limited supplies of such a 
valuable natural resource as nat- 
ural gas should not be wasted by us- 
ing them under industrial boilers. 
It has already been indicated that 
the U.S. has more than enough coal 
to meet these requirements. 

In the fight against gas the coal 
industry appears to be making some 
headway For example, just re- 
cently, Los Angeles took note of the 
fact that the prices of natural gas 
were constantly increasing. Ix)s 
Angeles authorities have shown re- 
newed interest in coal as a boiler 
fuel — not only for use in the met- 
ropolitan area, but via high voltage 
lines to furmsh power to the city. 
Even though gas is coal’s big 
competitor now, nuclear power rep- 
resents the threat of the future. 
Again, this IS particularly true in 
the West. It is here, in this so- 
called high fuel cost area, that 
atomic power has the greatest at- 
traction. 

COAL INDUSTRY FIGHTS 
NUCLEAR POWER INTERESTS 

At the moment, the coal industry 
’s waging a determined fight to hold 


down government expenditures on 
subsidized nuclear power plants. 
The Atomic Energy Commission, 
in its report to the President dated 
November 20, 1962, said. “Nuclear 
power is believed to be on or near 
the threshold of competitiveness 
with conventional power for large 
plants in areas of the country where 
fossil fuel costs are high.* 

In other words, the Commission 
says it is on the threshold of being 
competitive in high fuel cost areas 
alter 1.3 billion tax dollars have 
been spent. 

Spending the taxpayers' dollars 
on nuclear plants is a waste of 
money when the principal objective 
IS merely to get the cost down so it 
will be competitive with coal On 
several occasions, the coal repre- 
sentatives in Washington have ap- 
peared before the Joint Committee 
on Atomic Energy and have even 
discussed with the staff of the 
Atomic Energy Commission the 
Views held with respect to continued 
subsidizmg of nuclear power. Hie 
consensus is that some progress 
has been made in getting the point 
across, but the returns are not all 
in yet 

An example of this kind of subsidy 
Is the proposed reactor for the city 
of LOS Angeles, which was the sub- 
ject of hearings before the Joint 
Committee on Atomic Energy in 
July 1962.Thisprovidesforawaiver 
of inventory carrying charges on 
fuel in the amount of $8,200,000ov6r 
a five-year period, which is an av- 
erage of 31,640,000 per year In 
this installation, this represents a 
subsidy of about 1 to 1 1/2 mils per 
kwh during the first fiveyears. Then 
in subsequent years, the subsidy 
arismg out of government ownership 
of the inventory would amount to 
about 1/2 to 1 mil per kwh 
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Government subsidy of nuclear 
power plants ultimately can destroy 
the conventional fuels industries, 
which must compete with nuclear 
power to survive. No private indus- 
try, coal or any other, can compete 
with government-financed Industry. 

ELECTRIC UnUTlES ARE ONLY 
REAL GROWTH MARKET 
Coal’s only real growth market at 
the moment is the utility market. 
Perhaps coal and nuclear powerwill 
grow tc^ether, side by side, but 
should coal’s growth, if that actu- 
ally comes to pass, be Inhibited by 
the growth of a subsidized competi- 
tor? The entire power-consuming 
and taiqiaylng public haa a vital in- 
terest In the answer to that ques- 
tion. 

Another problem in the West is 
to step government subsidy of com- 
petitive hydro-power projects, like 
that of the Burns Creek project 
which would eliminate a market for 
about 250,000 tons of coal 
A loss of tonnage of this magni- 
tude would mean a loss of $275,000 
in mine payroll, about $225,000 in 
the purchase of mine supplies, 
$18,000 in state and local taxes and 
$100,000 In annual payments to the 
United Mine Workers Health and 
Welfare Fund, 

Furthermore, hydro-power Is 
surplus in the West at the present 
time. The Bonneville Power Ad- 
ministration, which is now losing 
$15 to $18 million a year, la offer- 
ing surplus power in southern Idaho 
at less than half the rates charged 
by the taxpaying private utilities. 
RESEARCH HOLDS PROMISE 
FOR FUTURE COAL MARKETS 
Even though coal must fight gov- 
ernment subsidy on the one hand. 


and gas and oil adversaries on the 
other, there are glimmers of hope, 
as stated at the outset. 

Oie of these hopes lies in the coal 
research program. It is pleasing to 
note that the Office of Coal Re- 
search has negotiated two contracts 
that bear specifically on western 
coals. One, with the University of 
Utah, calls for research on five 
separate processes for upgrading 
western coals. The contract pro- 
vides for a three-year laboratory 
pre^ram under the joint sponsor- 
ship of the Office of Coal Research 
and the state of UtaJi The federal 
government’s allocation for this 
project is $150,000 and tlie state’s 
$102,000 

The Office of Coal Research also 
has awarded a one-year $25,000 re- 
search contract to the Endowment 
and Research Foundation of Mon- 
tana State College at Bozeman, 
Mont. The contractor will determine 
the yield and composition of liquid 
and gaseous products that can be 
obtained from carbonization of sev- 
eral high volatile non-coking bitu- 
mlnws coals. 

It is evident that the coal indus- 
try, tf it is to achieve the status that 
many predict for It in the future, 
has serious challenges that must be 
met, and obstacles that must be 
overcome. The challenges are real. 
The obstacles are all too obvious. 
TTiey must be met with new ideas, 
new methods of mining and selling 
the product. 

The millennium for the coal in- 
dustry is not going to arrive auto- 
matically Coal’s competitors will 
see to that United effort will be 
needed to keep subsidized atomic 
power from grabbing our markets. 

A lethargic and divided coal in- 
dustry would lose the struggle. But 



336 


FUEL MINERALS AND ENERGY PRODUCTION 


a vigorous, vigilant, united industry, 
working together for the common 
good, can carve out a prosperous 


future by putting its great reserves 
of energy into the service of 
America. 



THE ROLE OF REGIONAL INTERTIES IN POSTWAR 
ENERGY RESOURCE DEVELOPMENT' 

W n DERMCSw SE\VELL 

Vn fcrntir Chicago 


O NE of the most important features €>f the 
period since the Second World War has 
been the tremendous growth in the demand 
for energy In various parts of the world * Not 
onlv has the rate of growth been rapid, hut it 
seems to be accelerating Accompanying this 
expansion in energy demands has been a 
trend towards and an mcreasing proportion 
of energy consumed in the form of electric 
power® Electrical energy is regarded ns a 
higher form of energy and (he volume of 
energy consumed in a country or a region is 
often viewed as a measure of its standard of 
I vlng 

As tlic demand for energy in its various 
forms has increased the geograpfuc horizon 


ailhoT wldies lo AcknowleJs? the Icipf I 
comtncnb ol the follnwiaa people In the pcepatahon 
nf il ii article Professor Kiarkm E Marts Psofvsw 
Edward L, UUmon Bkhard Lrcoii Cuy Steed and 
jo) n Pntr all of the DeparUnent of Geography Usi 
vervity of Washington Prefessot George VV Hoff 
man Univenlty of Tesas Profenor (3eotge Kish 
Un versity of Michigan and Ftofessor Ian Burton 
Univemty of Toronto. 

*In 1037 world demands for energy In its vario s 
/arms totillrd 1 OJO mJIJon metric tens of coal eov s' 
ateoL By 19-19 they had increased to 2.365 mOt on 
netne tons and by 1961 they had reached 4418 
mlllJon metne tons See Unted Nations \torU 
Energy Supplies 1929-1960 (New York Un ted Na 
tlons 196'’) and United Natoiu, Staftsrtcol ]eor 
/>Oot 1962 (New York Uoted Nstons 1903} 
Rates of grawch vary eonsldetahly Ao n country to 
country l>clng moat rapid in iho^ co ntries wlOrh 
are in wliat W W Bostow has termed a take-off 
stage" of economic development See W W Rostow 
The Stages o/ Economic Cnfui! (Cambridge Uo 
versily 1V« 1962] For an appl cation of the «m 
cept of stages of economic growtl to energy con 
iumptlon see John Davis “The Ntarket for Energy" 
Trenmclloru of the British Columhia ftalirot lie 
snorccs Con/erence { Victoria, D C 1961) pp l(V-24 

* Electricity demands thror ghout tlie woihl ha e 
increased by over twenty times over the past f<^y 
years ubeieas total demanils for energy i its van 
ousionns has only tripled in the same period Dec 
trIcity now accounts for more than sioteea per cent 
of the energy con umed. Sec J 1 Bernard, *Xleo- 
trl itys Flexible Bole" Financial rimes (September 
2-1 iseo) p 27 


of energy supply patterns lias broadened At 
the turn of the century most industrial areas 
retied on local sources of energy The coal 
field and the h>dropower stream were maj r 
location factors Advances m technology and 
tfe discovery of new sources of energy I ave 
increased locational flexibility vlsi lus energy 
supplies Energy now moves over thousands 
of miles in its various forms and is trans 
ported 1 wide vanety of media More 
over most centers of consumption now have 
several alternative sources from which to 
clioosr Instead of only one 
As events such as the Suez criss have 
amply demonstrated, the means of transport 
ing energy from one area to another have 
beanne matters of crucial economic and 
pol tical importance Geographical research 
has devoted much ottention to pipelines and 
to ocean transportatloo of oil and coal So 
far however electrical transmission 1 nes 
have been the subject of comparative!) few 
studies There Iiave been a few studies of 
transmission s>’stems witlim a single region * 
but few studies have been focuss^ on inter 
connections between regions * No broad 
study has been attempted to examine the sig 
n ficunce of regional Interties as a factor in 
n leocing economic development 
This article discusses the role of regional 
interconnections in the development of energy 
resooTCts sioce the vw in three parts of Do 
world Europe the Soviet Un on and North 
America It notes the advantages of regional 
interconnections and the factors which have 


*See for eiample Martlia Ch rc) Tie SpatLl 
O ganizallan of Electric Power Terriiorice fr» Vf<u«i 
d lurftr Univenlty of Chicago Department of 
Geography Betearch Paper No. 69 (Chicago 1960) 
E M Kawstron "Changes in the Geography of El -c- 
tricity rroduclion in Great Britain" Ceograrly Yol 
XL (1955) pp. 92-97 and Cha ney D Harrij 
TElcClTlMfy CramtioD In London " Ceogrorl teal He 
(.(tfW Vol XXXT ( 1941 ) pp 127-34 
'A notable exception is George VV Hoffman 
“Toward Creator iDlogration in E roi>e “ loutna! of 
Geogtail}/ Vol SS (1936) pp l&5-~6 


*TAr Role of Regional Inleriies in PoatuMr Fnergy Resource Deietopmcnt’ by 
fl R Derrtck Setccll Reprtnled from AFlUAl^ — Association a/Ameiican Geogn- 
phers Vol 54 (December 1964) pp 566 S81 vnlh permission of the AssociaUon of 
Averiean Geographers 
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encouraged theu^ development in the poshvar 
period It etamines proposals for future de 
velopment and discusses some of the difficul 
ties which will have to be overcome before 
these proposals can become a reality TTie 
article conclndes ivith some remaihs about the 
implications of the development of regional 
interhes 

MAJOR FEATURES Of POSTWAR DEVELOpitENT 

The development of energy resources since 
the Second World War has been character 
ized by four distinct, but intenehted features 
These are the increasing interest of govern 
menls in development, growing intemabonal 
cooperation, mcieasmg scale and scope of 
projects, and increasing solumes and distances 
of energy transfers 

Cotemmeni Interest m Power Development 

Governments have taVen a growing interest 
m the development of energy resources in re 
cent years This interest stenu brgely from 
the fact that there appears to be a close rela 
tionship between energy consumption and eco 
nomic growth It has often been observed that 
the wealthiest countries are those which have 
the highest per capita consumption of energy,* 
and that mdustn^ output tends to increase 
with a growth in energy consumpbon ^ As a 
consequence, energy resource development 
has come to be regarded as a major require 
roent for economic growih * Since the war 


• Tot dccttssions rf lb« relalionshJp eimgy 

cormunptlon and ccononuc growOi, see E S Mason, 
Energy Reauirementi and Ecortomic Cmrib (Wash 
ingtOD, D C liatlonal Flannlae Association 1933) 
and Nathaniel B Cuyob “Enerey Consumption and 
Economic Deselopment," in Cmgrerphr/ and Eco 
nomfc DetWopmenr (Chicago University of Chicago 
Department of Geography Research Pajjer No 62 
1960), pp 65-77 

*A study by E A C Robinson suggests that for 
every two per cent mcrease In energy consumption far 
the world as a whole there has been a three per cent 
increase In industrial output See E> A. C Robmson. 
The ^\orWi beedt for a Aeia Source of Energy 
(Geneva Conference on the Peaceful Uses of Atomic 
Energy, 1955) 

■Two points, however, need to be ctnf^asixcd fas 
this connection. First, per-capita income tends to he 
more closely associate with per>C3piU energy con- 
sumption than with per-capita energy pmdoctioo 
Per-capita energy production is high b> the Middle 
East Ml states but per-capita income in many of iheto 
t» very low The second point is that, in commMi 


such development has assumed mcreasing 
emphasis m economic policies* as well as in 
mvestment programs of various countries 
throughout the world 
Eicpression of government mterest m energy 
resource development has taVen a vanety of 
forms Sometimes it has been limited to the 
coUeefaon of basic data or the sponsoring of 
research Sometimes it has extended to the 
regulation of development to insure that ih" 
"public mterest’ is adequately served In 
creasingly, however, governments have par 
licipated directly m the actual harnessing of 
energy resources, dirou^ the constmebon 
and operabon of power dams, transmission 
lines, Ihermal power stabons, and pipelines 
Coal has perhaps the longest history of gov 


with other nAhml resource development, the harness- 
ing of energy resources tends to decline in relibve 
importance as economies reach more mature stage* 
of economic development For diseussioets of 
point see Joseph Spwgler (Ed ), Noturol Resoufcci 
and Ecer^mle C'ovth ( Washiogtoo, D C. Resource* 
for the Future, Inc 19W) and Sam S SchurTetar 
Energy In the Amerleen Econemi/ (Baltimore Jona 
Hopbos I^ss, 1960) 

•Specific motivations of course vary from coOT" 
try to country la some eases energy resource projects 
have been used as a tool to stimulate economie 
growth Tlas has been especially the case with swM 
multiple-purpose water resources project* m which 
the development of hydroelectnc power I* the jpria 
eipal purpose National economic policy is also in 
volved in instances where energy imports are ® 
large that they may create currency exchange duR' 
culbes. On the other hand a country may encouM^ 
energy export to help earn foreign exchange The 
reccudy concluded agreement between the Uiuted 
States and Canada for the jiufchase of Canada s sh^ 
of the downstream benefits of Columbia ^hver d^ 
velopment will provide Canada with much needed 
foreign exchange to help bridge the balance of pay 
meuts gap 

••Investment in the development of energy re- 
loures jurmitits jfhr ^ .Lujv jinpeittian of total m 
vestment In some countries It has been estimated 
that over 64,500 mfUion was Invested for this pu* 
pose in the OEEC countries of \Vestcrn Europe w 
1934 This amoimted to about eighteen per **”',*’: 
the total investment in that group of countries In ^ 
year See Organization for European Economic Civ 
operatioD, Europe * Crotcing Needs for Energy /i^ 
Con They be a/rt’ (Paris 1950) p. 50 Cafj. , 
shoot fourteen per cent tpf total investment in tna 
country is devoted annually to the developn^t ot 
energy resources. See John Davis Canadian 
ftorperta (Ottawa 1957) p, 325 In some of t^ 
lesser developed countries the ratio of investment w 
energy resource develoj^menl to total Investment u 
BO dmibt much higher 
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cmment control in the energy resources field 
hut the oil gas anil elettne power industries 
are now government ow-ned and operated 
m many countries as ivcJl The trend seems 
to be towards increasing government partiw 
pation in development and especially !n the 
lesser developed countries ** 

Increasing Intemallonal Cooperahon 

A second major feature of postwar energ> 
resource development has been the grow 
ing international cooperation m the technical 
and financial fields Considerable cooperation 
has existed in the technical field for many 
years particularly through such organizations 
as the World Power Conference the Interna 
tional Conference on Large Electrical Svs 
terns (CIGRE) and the Internahonil Union 
of Producers and Distributors of Electricity 
{UNIPEDE) Since the war however, many 
more international agencies have hcen set up 
to foster exchange of technical information 
including those agencies sponsored by tlie 
United Nations “niese ogencics complement 
and supplement the functions of those estab* 
Iishcd before the war 

In addition to Increasing cooperation in the 
technical field there has been growing co 
operation in the financing of power projects 
Some projects have been constructcil as }oint 
ventures bv Uie countries which would bene 
fit mewl directly from them Tlie St Ijwrence 
Seawav and Power Project is an outstanding 
example. An evtn larger number of projects 
have been built or are planned for constrnc 
lion as a result of intcrnitioml cooperation 
lietwecn vanotis countries through such ergo 
nizations as the World Bank and tlie Colombo 
Plan More than one third of the loans of the 
World Bank since the war have been useif for 
power projects '■* 

In mmt ctn nirir^ In Wratrin Europe and In IK 
Communist bloc of Eo tern Eutopt ant tl« Soviet 
l/nfen (he cool and clcclric tiouer indiutrm are 
under government control nnd In many Instances ti* 
go^rmITlent owned and operated ns well In tnort 
U e emerging industnal natiODS the trend appears to 
lie towards direct government part dpatron bi do- 
vel pn ent 

’ In Ibe pvriod 1910-1901 loans iimo uitmg to 
S(J^4 mfllfcns were advaicel by (be MorH Oinl 
or tl it total S2^H million was advanced for con 
siroclloii of power projrcti. 


Increasing Scale and Scope of Protects 

Tlie third feature consists of increasing size 
of projects Projects several tiroes the size of 
those built before the vvTir have already been 
constructed nnd even larger ones are planned 
for development in the future’* Moreover 
the scojw and scale of projects has broadened 
considerably often croliracing several funt 
tions and extending their mfluenct. over a 
wide area 

Before the war there were very few dams 
over 600 feet in height Today however not 
only are there daros over 700 feet high hut 
dams over 1 000 feet will soon be constructed 
in the Soviet Union Before the war Grand 
Coulee had by far the largest generating 
capacity of any power plant in the world Its 
l&t^OOOkvv installation however has since 
been lopped by several plants in the Soviet 
Union and a number of plants to be con 
stnicted in North America will have inst ilh 
lions several bmes that size 

Furthermore comparalde mereases in scale 
have been achieved m thermal power devel 
opment Stations with capacities veil over 
1000000 kw arc becoming commonplace in 
North America and in the Soviet Union Sta 
hons vvith capacities over 3)000000 kw are 
planned for the Soviet Union 

There have been Important advances in the 
development of the various means of trans 
porting energy as well Huge oil and gas 
pipelines several hundreds of miles in length 
have been built in several parts of the world 
Coal slurry pipelines have been proposed for 
development some to stretch almost a third 
the way across the North American conti 


" Scvnal proieeb bring b lit in tic SoWrt Union 
win have installations of over 4 milbcm kw Even 
these Ore minute io rompanson with the Iihang 
Corge project w! tch b planned for camtnictJon on 
Ihc Yengtse River This project would have an initi. 1 
fnrlaOition of SS milTion kw,, to be increased to 40 
milUra lew at a Utrr stage of devrbpment 

For dlseaission of progress in the Rrlils of hydro- 
ebeirfe power and thermal power In tl c United Stat s 
•ltd the Soviet Union tec U *> Department of the 
Interior Rrrer ( Eleeirie rotter Dectlopmentr in Ifte 
fUSJilt (Washington DC. December 1962) ant 
it D Eavrenento “USS ft Pejwcr Developi lemb 
and lotemallODal Co-operallon,” Tmruortions of the 
World fiiitrr Conference (Melbouni 196'*) 
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nent" Huge con\e>or belts base been built 
from coal mines to power stations Od tank 
CIS more than three limes the size of those 
built before the war axe now m me Electric 
posver transmission s-oltages ha\c more than 
doubled since the war making it possible to 
transmit much more power, and to transmit 
it o\CT much longer distances.** The oxtrall 
effect of these advances in technology has 
been to decrease the transport cost of s'anous 
forms of energj, iherebj increasing their geo- 
graphic tnobilih As a result, geographic s-an 
abons m eneigs suppb pnees base dinun 
ished 


ffirrcasing I'ofwmcs end Dufanecs 
of Energy Transfer 

The fourth feature is the sast mcrease in 
the solume of enefgj transferred between 
regions and between countries*' This, of 
course, is a xeflcchon of the mimll increase 
m the demand for «nerg\ It also reflects tlie 
dedme of local sources of suppb , and the dis< 
co'Try of new, lower*cost sources of suppl> 
The increase m energs transfers has bera 
made possible bv inprovemeots on the tedi 
oological front, and bs the relantion of trade 
bamers, such as the removal of embargos on 
the export of electnc power 

utE oEsixoransfr cr rxciosAX. tvmmEs 

The development of regional mterties re 
fleets these four major features of postwar 


** The Cm ed State Bonao ct \Iior«. for «zanp^ 
lu> (md«tahni ttudm cf pccitde cml {cp«{uies be- 
tween tub sod Lot tildes (969 miks), notSaii 
doxiu sod Qncsgo (SSI mfSe*} anJ Mest Strmsii 
sad New Tori: (430 mibs) See *^(iae< Bmsii Com' 
psre* Trsnsportatjoa Colts u Three Bepocs." Qnv 
tnad^Sotid (Aos^ 20 1962). Ep 54-55 Seven) 
t.eaa* Jsee- jikr fewr engsigtu* cr tAuAef ci' 

real {apehses of eompsnble casmtedex. 

^ Adnacex m tuinwinnnw techaelogy have led to 
coosidera&le ledocboa ia traasnuBca costs, A IU5. 
kv Lae. for micpfe, costs bve tiTTw* more a 
llS.Lv Lee but i2 can cany mae tzmes ss 
oei^ sad the tmsQusMD cost per kw-b. b 
eae-baU liiat oo s US-kv Lae. See "EH\ 
Espanritnf at 3 Rapid Rate ' EJatrical nvrid 
(Felror} 25 19^^) pp 133-<i 
w intertstsHnl movnaents rf eaer g y have tn^ed 
lioce the war Mot^ of iLis tacrease hu to 

the eipsanan of g urtels for caL bet ^ 

disnses rd eiectnc power iave sLo iacreaved eoo- 
sidenMy espeasBy ia wea t e i a Europe. 


energy resources development The technical 
and economic advantages of interconnectm? 
electnc power transmission sv stems base brea 
recognized for more than a half centurv, and 
mterconnected systems liavegraduaDj evob^d 
in s'anous parts of the world Before the war 
however mterconnections were fairl> limited 
in scale and m scope TlieTe were only a fe* 
national grids and onb limited esdiangcs cf 
electnc power across intemahona! fiontiCTS. 

Tliere have been dramatic changes m this 
picture since the war Large-scale mterctHi' 
nections have been buflt between the nujof 
power regions in the Soviet Union, m Europe, 
and m North \mmca Several national gndr 
hav’e been completed, and there is even d»- 
CQSsion of transoHitiDental super grids Maav 
of the inlerties cross mtcmational boundaries, 
within and between countries Such dc'T'op- 
meats have facilitated major increases iti o 
temabonal transfers of electncal power Cm 
ernments have played an actne role m ihede" 
velopmeot of interties, and ft seems certaa 
(hat Urn role will continue to inoease 


Teehnicol and Economic Adcantases 
of Interconnection 

There are five pnnapal technical and eeo- 
normc advantages of interconnectioo- These 
stem from differences m the demand cundi 
hons or in the supply patterns of neighbonn" 
regions, and from differences m the stage cl 
eccoonuc development in adjacent respoas. 

First, interconnection mav make i* possil^ 
to tale advantage of the fact that peak Iaa» 
in neighbrnaig re^ons seldom comade The 
peak load of one svstem may occur one hour 
ahead of that of a neighboring system. 
seasonal peak of one svstcjn may be m 
junnuer, whereas, m another svstem it msv tx 

er^tetrsfOsr Jhvd'.diffesapftWJPiheXEToeof 

occurrence of peak loads on adjacent svstems 
are described as "diversity” m the electi^ 
power oltflitv busmess. The amount of peak 
mg capaatv required to serve the mterts^ 
netted systems is less than the sum cf c>e 
peakmg capacities required to serve the sv^ 
terns operated in isolation Therefore cccsid 
erable savings can be darved ihioaeh *°^® 
cCT iD ec ti ons. for example, divasitv m the p?®*" 
loads of the United Kingdom and France 
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cable Similarly, most of the benefits of die 
proposed California Intertie arise from the 
fact Uiat California has a summer peak and 
the Pacific Northwest has a wmfer peak. 

Second, interconnections make it possible 
to take advantage of differences in stream 
flow patterns in adjacent regions Streams In 
one region may ha%e a summ« peak flow, 
whereis flic streams in a reighbonng regwn 
may hivi. a winter peak flow By intcrcon 
nccting the two regions therefore, the firm 
power capability of both regions can be In 
creased •* France for example takes advnn 
tage of the fact tliat Ibe Atlantic region 
(Massif Central and Pyrenees) has a winter 
peak whereas the Alpine rc^on’s streams 
have a spring peak 

Thin! interconnection makes it possible to 
complement lliennnl power production with 
hydropower production andsicesma Often 
it IS possible to use thermal power capacity 
In the winter when strcamflows arc low ana 
hydropoNwr capacity in the spring wlien 
streamflows are high In France the thermal 
power plants of the north carry most of tbc 
loud tn the winter, and the hydropower plants 
of the south service most of the load in spring 
md summer 

FouTth inlcrconoecUon m-ikcs it possible 
to t^uce reserve capacity All power systems 
haio to carry a certain margin of spare cipac 
ity to co\er sucJi emergencies as breakdowns 
in generating equipment, and to make capac 
ity asailible during routine oveihaub and 
nwiiitmaijcc By spreading the rbk over a 
larger niimlnr of plants through Interconnec 


I'The Cit)iL«*Ch.-inncI CiUe the U lu aix) 

trance was campteted In tOO^ Its basic ottretWes 
an lo hitie advanutce nf Ibe dhmli]’ bet«Tm ilte 
ttnired Xlngiicm peak Isad aM lb« Vfrixh peak 
bud In tlie ainliT to farilitjle tbc use ef the rnort 
efficiml espaclfy in tllber Knxntry an! to farltiatc 
Irammitsloii of etnerjerary nipplles el enerfry between 
2>w fne Fer dlseweicws nf the Osws 

Channel CaWe »re It IVwdrant "Titmtlert Co as 
ISmcT Llti Up Grows” Ftoanrtrf rime* (Seplem- 
bff lOMJ “be ^We R(s Channel Eilgetwfe*.” 
Elretrka! UorU (Aifnst 13. >962) p 43 and 
t«agTi KliJi, “V BrtuUs Fmirh Elrefriclty CrfcP" 
Tie Frefentmal Croicrort'eT Nut. 15 IJaJy 19S3) 
p. 35 

** Kbin power |i |l.a amvjnl o( puwer a plant can 
espeetid to ilrllver 100 per mf nl tbe Cane In 
« Itydropowrf tyslm H tormpoix!* la «h» imnunf 
cl «a rt tbal can msde aealUldr tn a power plaM 
ehalrr mtnirmm water ccnditvehu 


lion reserve capaaty in the interconnected 
sy-stems can be reduced Considerable sat 
logs In costs of carrying spare capacity can bt 
ttchfeved as a result 

A fiflli advantage of interconnection males 
possible the enjoyment of the economies of 
large-scale production much earlier than 
would base been possible ivitli isolated open 
twn Recenth a number of eicctr/c power 
utilities In the eastern United Stales agreed 
to construct b huge thermal power plant as a 
coopcralwe venture By connecting their sys 
terns to this stabon and by sharing its capac 
itv the various utihbrs >vJl] be ahle to share 
the resiithng economies of large scale produc- 
tion 

Becognition of the above advantiges has 
led to llie development of three types of inter 
connection 

1) Tie lines between individual powxr 
supply systems Ttiesc Interconnections 
are mostly short-distance lines of mod 
crate xoltago This type of inlercon 
nection is 1^ far the most numerous 

2) negional iiitcrtles connecting neighbor 
bg regions of power supply Tlifse 1» 
terconnections are asuilly of higli volt 
age ond high capacity, and sometimes 
ore several hundred miles in length In 
some cases they facilitate exchanges of 
energy between regions whereas in 
when they transfer energy In only one 
direction 

3) National grids whidi Imk various 
regions into a DaUoml network Tliese 
are high voltage, high-cipadfv lines 
aod are usually sescnl liiindmb of 
miles In length 

Tticse throe types of Interconnection per 
form a nriety of fuDctions, In some cases 
they ore med solely for the truiufer of diiN 
or sciuooal supplies of energy from one sys 
tem or region to another In otlicr cases they 
are part of on integrated network and are 
used as a vehicle for tranifemng energy from 
the most efficient units In the mtertonnected 
regtons to the sanoiii losil tenteo within 
those regions 

FscTims EvtwnAaso the ucMirieMi?*! 
r>y iNTEirnrs since vitr was 

The scope and scale of Intcrconncttlons liai 
Increased trenieisdouily suice the svar, and as 
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Of course, such large generabng units are 
\ery cosllv Their liigh cost, however, is more 
tlian offset by iheit supenor thermal effi 
dency, thus reducing the cost of generation 
per fcw h Units of 500 000 kw pcnnJl the 
acluevement of efficiencies as high as tlmty- 
nine per cent, whereas before the war the 
most efficient units did not reach efficiencies 
above thirty per cent 

Large units, however, often make far mtxe 
power available than can be used locally An 
arrangement is sometimes sought whereby a 
neighlxinng utility or region will purcliasc 
p-irt of the capicity of the generating unit 
and participate in the construction of an in 
tcrconnecting transmission line In recent 
years several such arrangements have been 
established in North America, for example, 
project Keystone and Project VEPCO were 
esiahhshcvl in the eastern United States 
These projects involve the construction of 
huge thermal power stations on eastern coal 
fields, connected by high voltage tcansmis* 
Sion Imev to several utility systems 

pnoenrss in rvpope 

At the end of the Second World War $e>» 
cral of the mijor industrial areas of Europe 
experienced rapidly increasing power costs, 
p irtly beMusc of declining local sources of 
fuel Capital for development vvas scarce In* 
terconncctlons appeared to offer one attrao 
tive solution, p irticularly in view of the great 
div crsily in the energy resource base, and the 
diversity between the loads of the various 
regions across the continent 

Tlic diversity of Europe s energy resources 
is illustrated In rigurc 1 which Indicates three 
broad zones a hydropower zone to the north, 
a hydropower zone to the south, and a ther- 
mal power rone sandividied between them. 
Tliete is also grext diversity within these 
zones Tlicrc are several types of hydro 
regimes wiUiin the hydropower zones, and 
within the thirmal power zones there k a 
grt It variety of fossil fuels In addition to iltc 
divirsity of the resource base there Is also 


’* For A4fu«l(»ns ot the Key'Ume iciiJ VXPOO 
rrojirxrs »«■ 30f> !;• SiiperfiriJ B^im Kt 

TAe Form,” 7 ttrtrtcal W erf / ( Sevcrmlirf 20 l%2) 
pp 40-12 »T>it ’\rw Km IP fer SWl Vv I inr Lam's 
no W T«f." Efrrtriott « wU <Jo!y 1. 1W33>, p Oi 


great diversity in the pattern of elcctnc power 
demands from one region to another across 
the Continent 

A mtmlier of interconnections between the 
thermal power zone and the hvdropow er 
zones were built before tlie war, and some 
countries laid the foundations of mtional 
grids Some of the most attractive opportuni- 
ties for the development of interties however, 
remifned as intercsiing possIbiJifies only, 
largely because thev would have involved 
llie transfer of electric power across interna- 
tional frontiers Some international Interties 
were built before war, but most of them were 
fairly small in scale, and involved only small 
transfers of pow er 

There liave been some dramatic changes in 
the growing European spirit of international 
cooperation in economic development This 
spint has been especially evident m the de- 
velopment of clectnc power After the war, 
the Economic Commission for Europe, espe- 
cially through its Committee on Electric 
Tower, undertook a number of studies relating 
to the energy demand and supply situation in 
Europe** Among its recommendations was 
one for the establishment of unions or groups 
of nxtions to coordinate power prodncliori 
and transmission 

In 1951 the Unioo for the Co-onlmatlon of 
Troductlon and Transmission of Electricity 
(UCPTE) was establishexi witli eight conn 
Incs in Western Europe as members IJelgium 
West Cennxny, flic Netlierlands, France, Italy 
Luxembourg, Austria, and Switzerland Some 
of the members have Interconnections with 
rKTnmeroher countries ar well Such interties 
include those between France and Spain, lie- 
tween France and the United Kingdom, and 
bclwc«n Italy <uid Yugoslavia 

There are a number of other groupings be- 
sides the UCPTE Tliese are the Scindi 
ruvian group composed of Norway, Swetlen, 
Finitnd, and Denmark, the east nuropexo 
group composed of Czethosiovakia, liungary. 
J^laud, East Cerminy, Bulgano, noumaon. 


* Heporti of th^e lm.t uir United Tijlioiw, 

Ettnomle Gmmbvion for Earapr Cwiimlllrr on 
EtccUk JowCT. Trtiufer pf rintrf Acnn 

tttrpfvaft Fmntl^rt (Geneva 1&57) Trthnlml 
Atprrtt of titf TronimuA”} of tlcdHc Pivrr 
ICriM-ni ISy) ■ml r/pflvrt* /i*r Lipmllnti Eire- 
lile touer fnim Tug-tuLirta (C«wva JttW) 
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anti ihe fl , and ihc southeastern Euro* 
pean group consisting of Greece, Turkej, and 
Yugosla>a The degree of interconnection 
and the wlumcs of energy enchanged are 
much greater in llie UCPTC group than in 
any of the others ScA-era! of the regional 
groupings are intetconnected. 


Forrnallon of these groupings has been a 
;or factor in fostenng the tremendous in- 
CTease In International posver interconnections 
Stow the M-ar Today there are oscr ei^t> 
Interconnections in Europe, and nun> 
interconnections are scheduled for con 
*troction in the nest few jears As a result 
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of these developments internabonal exchanges 
of electric pmver have increased fourfold in 
the past ten years In 1960 over 11 billion 
kw h. crossed international boundaries in 
Europe and internabonal exchanges of elec 
fricpower among UCPTE countnes omouBted 
to over 3 5 per cent of their total production 
compared with 2.5 per cent of theu tobl pro 
duction in 1948 

International mterconnections hasc made it 
possible for the various countnes to make 
better use of their generating facilities and to 
enjoy savings from postponement of additions 
to capaaty** Inttrconnectlons have also 
made it possible to increase production more 
rapidl) than generating capaaty In 196(^ 
1961 output in the UCPTE countnes in 
creased by ten per cent whereas generating 
capaeit) increas^ b> only seven per cent 
Although some counbies, such as Austria 
and Switzerland, export a large part of their 
total produebon and a few countries such as 
West Cermany and Hungary, import n large 
proportion of fheir total requirements the 
tendency in most countries has been to reduce 
tlie dependence on external sources of pm\er 
to a minimum Tins teems to stem from a 
fear that supplies may be cut oft m the event 
nf an emergency such as a war The major 
function of international interconnecbons hi 
Europe therefore, has been to faahtate sea 
soiial and daily exchanges of energy, ami to 
ossist in the provision of emergency supplies 
of energy Power systems in adjacent conn 
tries normally are not regularly operated on 
an integrated basis and there is comparatively 
little joint planning of integrated develop 
ment 

Nevertheless there appears to be a growing 
enthusiasm for intern-itional interconnecbons. 
Many new interconnecbons are now under 
construction and more are scheduled for 
completion in the next few jears (Fig 1) 
’rilnirc bev^iqmieilts 'wlh 'nfliubv! ^iut1in;i 
inlcrties within the various regional group 
mgs and furtlicr interconnections between 
these groupings 


’“Spiled enirrgy In UCPTE eoimlne* diDppnl 
from All «iulva!cnt of 534 mflUon k w h In ltto3 lo 
Sti million kw h In 155S See UCPTE Ten Tran 
* 1 / ^rtlcffv i95I-fSMl (PariJi 1062) p 27 

” For il discjtision of rmnl dcveiopmenls fa 
Europe see C. Jlodixuang. "WTuit is the Trend of 


The matter of a Contlnoital Supergrid has 
been acbvely discussed, and it is conceivable 
that such a network might eventually be de- 
veloped For the moment, however it is sbll 
only a technical possibility For such a gnd 
to become a reality would require an eien 
greater degree of international cooperahon In 
the electric power field than has been achieved 
to date in Europe. It would require close in 
tegrabon of operations as well os a joint phn 
ning of development Further studies are re 
quired to determine the overall advantages 
of a supergrid. and to determine the extent 
(hat each of the parbapants would benefit 
mocazss w the sovict trviov 
There is a bemendous diversity of energy 
resources within the 87 million square miles 
of the territory of the Soviet Union Tliere 
are several liydropower zones, eacli with dif 
ferent hydraulic characteristics There axe 
numerous fossil fuel zones containing vast 
deposits of coal oil, and natural gas (Fig 3} 
Tliere is also great diversity m the pattern of 
electric power demand both within and be 
tween regions Such diversity in supply and 
demand patterns suggests that coDSidernble 
advantages could be derived from intercon 
necting the various regions 
Long range pbns in the Soviet Union cal! 
for the development of coordmated and Inte- 
grated power systems controlled from a cen 
tral load dispatching center Initially a num 
ber of regional networks will be established 
in (be European imd Asian parts of the coun 
try Subsequently, high voltage interconnec- 
tions will link these regions into a national 
network.** 


Europe s Fvcls ond bitrr ties*" Electrical VorUI 
(July le 1862) pp 58-62 
** For OB aca)yas and disci sstim of Ibe Soviet 
eDercr resource base see Jordan A flodckins, Sriclcf 
Foven Energy netoureet ProductSen and Polentlals 
(Ewdewood aiffs NJ. PrcoHce HaU 1881) 

^ For discussions of Soviet pruposals for develop* 
mcsit of rexional power syslems and intetwnoeclions 
see K. D Lavrenenko ~Uii S R. Power Develop- 
menti and lotemational C^operstloa," TranMCtiont 
of the Wsrfe/ Power Conference (Mrlboit/ne }96t2) 
n L, Lawton "Power Dwelopment In tho U.SS It. " 
PorocT Afpentiu and Ssrifemr (October 1962) 
pp. 3^-09- C Knblihanovdty and \ VIeB A 
SuifclePoKier Crli for sfie U.S SR. (Moscow Forelan 
Lsoganges Publubisg floDse 1957) and} P ilardr 
Ceonomict of the Soviet Electric Pouer fndurtrp (Air 
Unhrenityi llesearch Studies Institute 1955) 





ConsideraWe progress has been made 
towards the de%elopment of a consobdaled 
power s)-stem in the European part of the 
Sm-ict Union This has been accomplished 
bj the construction of a number of ma)or 
regional interconnections and bv the estab- 
lishment of a central load-dispatchmg center 
in Moscow This center controls 32 of the 
nations 55 power s> stems and a total capac 
its of 30 million kw 

Msjor regional mterconnections m the Euro- 
pean part of the Soviet Umon include those 
between the Urals and Xuibj-shev, between 
Kuib>-shev and Moscow, and between \ol 
gograd and Moscow These mterties are 
among the longest transnussion lines in the 
world, each esc«dmg 500 miles in length 
Se\-eral major regional mterties ha\e also 
been built in the Asiatic part of the Sonet 
Union For instance 400-ks lines hase been 
built betiseen Irkutsk, krasnoj-arsk, and No- 
scsibirsk. These lm« link the large h>dn>- 
power installations on the Angara River and 


on the yemse> Riser with the large thermal 
power slabons in the Kusbass region Ma 
tegrated gnd is being developed m this pa^ 
of the countr>, and m the near future it w 
hnk together generabng capaatj totallmS 
nearl} 50 million kw ^ 

Tlie European and Siberian parts of tw 
country have been interconnected b> a maj 
link from Irkutsk to Moscow Further 
lines and major regional mterconn^ 
some ov er 1,000 miles m laigth, are pu^ ^ 
for construction m the near future Trim 
lines with voltages as high as 1,400 kv 
planned for construction between Siberia 

tbeUrab The objecUves of these hnes^® 

facilitate transmission of large blocks of pO” , 
from east to west, and to take advantage 
the tune zones across the Soviet 

In addition to regional interconnecu 
being built within the Soviet Union, a num 


"Tbere are ele%ni time nines in S<WTet 
There is an d^t hour tune difference betwre** 
cow and VbdivtstDck. 




o{ lines oie being constructed to IinV. die 
USSR with eastern Europe A 220-lc\ m 
terconnection has been built between tlie 
S R and Hungary, and another is under 
romtruction betNvecn the Soviet Union and 
Poland A 500 kv Interconnection between 
Czechoslovakia the Soviet Union and Rou 
nunla is planned /or development in the neir 
future. 

Mijor advances in IransmBsion technology 
have made ttansmusion lines of this magni 
tude possible Considerable success has been 
achieved with 400 kv and 500-kv lines and 
iTOrk is now proceethng on lines of 750 lev 
and above So far nc transmission has domi 
nated the scene, but results of research at the 
Leningrad Direct Cnnent Institute and ebe- 
where suggest tint incrcasmg use will be 
made of dc transmission in tl«* future An 
SOO-kv d c hne from Volgograd dam to the 
DonKiss region is the largest d c. line in the 
world This 275-miIe line is regardetl by tlie 
Sonets largely as an experimental venture to 
provide data for much larger lines 
Implementation of plans lor an integrated 
national network will call for a tremendous 


increase in transmission facihbes In the 
Soviet Umon in ItiSS there were about 35000 
miles of transmission lines with voltages over 
110 kv whereas in 1064 tho-e are about 63000 
miles of such lines Die Soviets plan to m 
crease this total to 178 000 miles by 1965 Diis 
will require an average annual increase m 
tninsmissfon /aulities of about twent> per 
cent per annum Obviously it will involve con 
sldetaWe capital Investment In the present 
^ Year Plan Soviet expenditures on transmis 
Sion faalities will Omount to about 33 billion 
rubles *' 

rPOCBESS IS T71E UMTEP STATES 
Considerable progress lias liecn made In 
the United States in the development of inter 


* SovMt expenditures on clectrie power ficfllbes 
in the pertod 1U&-195S lolaled 73 hllUon ruklei Of 
thft Mine 9 biSion xubtef were spent on iransmbdnn 
lines. In the present 7 Ilear Plan the ScivlctS expect 
to spend 127 billion rubies On eiccine power facilities 
with 33 bUlmn Tubies devoted to the cousin clion of 
tnnstnhslon fadbUes See US Senate Committee on 
InleilQr snd Icenlar Affain HeMee Water and 
raiMr Detrlnpmtnl In </ia [/^ S ft and the tf X A 
(WaUdngton DC.j 1060) p. ISO 
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cODnecieil transmusion networks m ranous 
parts of the country Gradually seven broad 
regional groops has^ emerged, whirfi togetber 
ctner the nbole of the cootiguons United 
States.*^ These groups, or Istercoimected 
Ss3tems as thev are c^ed, bas-e a total m 
stalled generating capabilm of 177 rnillioD 
kw (Fig. 3) 


These lolercocDrcted SjiieiRs are ai foSbvs 
tbe Cui>da-U.S Eastern tuiercansecSion (pi^iclaHr 
known as CAWSE) the Pessj^vanu-Nrir J tj 'ie v - 
MaijUnd Ir^erconneetian (FJA!) die l a rg man eeteJ 
SlTtoas Cranp- the PanRc So u th we st Izueieamiected 
Sr^ms 01007- the \crthwest latettocuiected Sw 
tons CrgOT- asl the Sew Mesco Fows Foci. The 
largest gicop b the Intotoanected Srstesot Cnmp 
which has a total ^ecesahns tarttcsty c 4 &> oalhoD 
kw Ter n detailed dacosaoa cS the ^icratiacs of 
the vanocs IsuercesDected Srstemi and Pa<nr Fodi, 
see Edison Electric l astit nle. Hrpor* on (hr Sterns of 
J"tf»txmn«JiiSn» end fottmg of EZertrfe IHUy Stft- 
tmtbititfVS (Sewkofk ISS) 


Tbe coordmaboD of opezabmis betw«a tbs 
members of the various regiaaal groups vane* 
from dav to-day barter arrangcmsits, and 
vanims mfcrmal agreements, to dab^a*^ 
cnastrcctual agreazients. Tbe more sc^bist** 
cated contractual groopines are called “puwS 
pools." Tbere are tweotj -six of these poob m 
the bmted States at die present tme Some 
of tbe lolexconnected Systems ccotam 

pools. Othas, however, contam no pools at a^ 

The various Interamnected S>'steTns east ct 
tbe Bodoes axe linked together bv a number 
of interties. Bj 1966 it is expected lba‘ tbe 
svstems east and west of the Rotiaes will be 
tied together, time Imking the vanros pows 
ss*stans Bom the Atlantic to the PactSe Cisss^ 
and from Hndsco Ba^ to tbe Golf of Mexico. 

Man> of tbe mterties b e tw ee n and witbs 
tbe vanons regicas, however, are fair!) 
m scale and bas-e mil> luruted capacity The 
United States is rtiU some «av from hasisg * 
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national power grid whjcb can take full ad 
vantage of the differences in the supply pal 
terns across the covintry and the dnersity ol 
power demands between one region and tm 
other 

The need for stronger links between the 
regions has been recognized both by the elec- 
tric power utility industry and by fte federal 
government and plans have been announced 
for consUucting several major mtereonnee- 
tions in various parts of the country The In 
vestor-owned utilities have announced an $S 
billion construction program in whicii o\er 
100000 miles of transmission Imes wiC be 
built ** High priority in this program will be 
given to the construction of extra high voltage 
lines A number of developments under this 
program are abeady under svay*= 

The federal government lias also shown in 
creasing interest in the possibilities and im 
plications of the development of regional in 
tercounectlons and has undertaken studies of 
tl c possibilities of developing intertiea In 
several parts of the United States It has an 
nounceu plans for interconnecting some of 
the federal power systems and has also called 
for n study of the possible advantages of a 
nations! gnd 

The plans and proposals of the federal gov 
emment have aroused considerable contro- 
versy in the United States In particular a 
question has been raised about the role of the 
federal government in the development of in 
lerties On the one hand the private power 
utilities oppose federal construction of inter 
ties on the ground that it would increase 
federal influence and control over tJie electnc 
power industry It fa also claimed that some 


“ yv orW (SeplemWr 11 19B1) p 

•• Extra high voltage In fliJ paper la uAen o>e»n 
voltages in excc$< of S4S kv the highest voltage h 
use ao far in the United Stale* There are »t pretent 
Jif MSkf Jinea In the UsJled States 
Several projects using 500-Vv lines however are 
now uiiilcr construct on. Projcca planned for de 
V clojsntnt In the next decade call for the eonstructfon 
of over 6000 mde* of 345-IiV lines and over 3000 
mliel of sown- lines Sec “Future ElIV Appatstui 
Nr^ and Raling* U» Profile ElcefncaZ World 
(January 13 1964) pp 60-68 
»» Sec for example “EIIV Expanding at a JtapH 
Rate £l^rkalWarid(FebmarySS 1963^ pp 139- 
4’ and SyochronWng the XVorldj Largest Power 
Pool" Elcrtrirof tVorfd (December II 1961) 
pp 57 72 


of ibe interties proposed by federal agencies 
would duplicate lines planned for develop- 
ment by the pnvate power utihties ** How 
ever proponents of federal interties point out 
that flie federal government has an important 
stake in the electric power mdustry liavmg 
invested several bdlion dollars in this field in 
the past three decades Tlie construction of 
interties they suggest, would help to improve 
the operahBg effu^ency of federal power 
facilities thereby mcreanng tlie profitability 
of Investment in tliem The proponents of 
federal interties also suggest that these in 
lerconnections might be justified on otlier 
grounds as well Some have proposed for 
example, that investment in federal interbes 
might be used as a counterrecessfonory mea 
sure 

In addition to the problem of determining 
the role to be played by the federal authority 
in the development of interconnections there 
is the problem of “regional preference " Often 
die legislabon authorizing the construebon of 
federal power projects has contained a clause 
which states that pubLc agencies and co 
operative electric pow er systems have priority 
in the purchase of power from federal projects 
Once these public agencies and publicly 
owned power systems have been serv^ I ow 
e\eT private power utilities are also able to 
purdiue power from federal projects In 
fact many power util t es obtain a large pro 
portion of their total requirements from such 
projects *’ 

^ far transmission distances have limited 
the sale of federally produced power to the 
region mthin wludi the project is located 
Long-distance interbes however are now 
both technically and economically feasible A 
major problem arises however because they 
wc^d broaden the market area beyond the 
region in which the projects are located and 
would thus increase the number of potential 
preibrence cusitomeis iV iV proAaAife rtlaf tile 
public power agendcs o itside the region will 


*'Fur a discussion of tha problem from the view 
point of tho private power Interests see “WI al Is 
Fedenl Role in IntereonnecUons’" Elcrtrlciil ttorU 
(Oecctfiber 11 1961) pp 57 72. 

“lo the Pacific Northwest for example aboi I 
/rfteesi per rest of Ihe Bonnevilie i^wer Adminlutra 
tions xain are to private power utlllKes. Some of 
dew tiUlties obtain as m ch as sixty per Cent of 
di^ total reitulrcmenti from 6PA 
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^•anl to claim preference ox-er pn>-ale poxxei 
agencies which are located within the region 
For this reason, the pnx'ate pcnx’er utilities in 
the Pacific Northwest are finnly opposed to 
a California Intertie unless they are accorded 
a prior daim to power produced hy federal 
power faahlies in the Paafic No^west** 
The “regional preference” issue is being de- 
bated in the United States Congress and else 
where and the outcome is aw'aited wth niter 
est b\ ad regions where federal intereonnec 
lions are planned for development 
In summary, then the advantages of inter 
ties have been rect^ized m the United 
States and thae now exists a major network 
of interconnections It u generally agreed 
that stronger bes are required to take full ad 
vantage of the diversit) oftheenergv resource 
base and the differences in load condiboos m 
the various regions of the United States The 
major quesbon that remams to be answered, 
however u “who wtD build the interbes^ 
The answer could have unportaot rmpheabons 
for the future pattern of energy resource de- 
velopment m the United States 

FftOCETSS C> CO> M/K 

Canada u endowed with a great divenitv 
of energy resources From east to west across 
the country b>dFopower regions alternate 
with regions of lidi deponts of fossil fuels. 
In addibon there are major differences in 
I<»d duuactensbes and in power costs m the 
various regions of the country ** 

So far however the development of inter 
bes in Canada has been limited. A few Inter 
conneebons were built within some of the 
regions, notablv the Maribmes Cnd, and the 
mterbes between the power S)7tems of Ontario 
and Quebec. A few mternabonal mtercon 
neebons were also constructed. On the whole 
the mterbes are {zishr smaH m scale and m 
scope and exchanges of power are also reh 
tivel> small. Inlerconnecbon is intraregumal 
rather than mterregionaL The reasons for the 
lack of development of mterbes m Canada 


** For a disccsunn of tise te gOTtal rrefensce tssoe 
asd &s fani-lirairos, see -will Prefcreace Ssaa Inter 
bes?" Elntneal borfd (D e cember 11, 1961) jFp. 

** For a detailed aisatesis of the »*— n eoer^ 
resiAiree base, see )chn Dai-ts, Ctmaduin Energy 

Frwpetti (Ottawa Queens Prinler 1^) 


are not hard to find. In most parts of (he 
country sotirces of energv are aliundant and 
there has been httle need to look elsewhere 
In addibon distances between established 
centers of population in many parts of the 
country Iiavc been so great tlut they could 
not be bridged feclmically or economically bv 
transmission lines 

Recently however there has been a rapid 
awakening of mferest m mterbes Several 
factors have been responsible First, some 
regions sucli as southern Ontano are begm 
nmg to experience ruing costs of power as a 
result of ahausbon of local sources and are 
therefore looVang further afield Second, 
there are altracbve opporbmibes for develop- 
mg power in sotre* regions such as Saskatche- 
wan and Manitoba, but local demands are m- 
suffiaent to jusbfv development at (he mo- 
ment Regional mterbes have been suggested 
as a means of fadhtahng the development of 
these resources ♦’ Third, advances m trans- 
tiussioo technology have made it possible to 
broaden the geographic honaon of elcdnc 
power suppU In parbcuLir thev have led (o 
a r e a ppraisal of some of Canadas nortbem 
streams as potenbal sources of power for 
southern Canada, and possfblv for the United 
States as welL^‘ Fourth, the recent deosicQ 
of die Canadian federal government to por 
mil (he export of electric (lower "where this 
is in the nabonal mterest” will no dwibt 
stimulate the consbuebon of many more m- 
ternabonal mterconneebons. An mteibe be- 
tween the Mest Ltxitenay Power and Li^i 
Companv s plants on the Kootenay River ffl 
Bnbsh Columbia and the Northwest Power 
Pool m the United States Pacific Northwest 
IS one of the fust fruits of this chanre of 
poLcy Other major mternabonal mtercon 
neebons contemplated for fnture constmctKsi 
are those rdabng to the development of the 
Columbia River the Hanulton River and the 
Nebon Rivet 


D Stei^aaB, "IWvt A*tos» 

FreiSiefs." Piper presenled to tlie E3ec- 

tnnl Axsmiticn (Banff VlboCa Jane 1961) 

* Hie nfe of mlncoaa rctR HO m fije «fe»’rioFto^ 
fit Canada s oeirt{>e-Ti tivro b discnsred a B- 
Sewell, ”Pow« fmu the Ynion," b tfre Focer (I®* 
July and Aogost, 1964) and la "O.S., Cm*** 
Breaiiag Pcrwei Bamen” EletirtOeJ Werii (Feb™- 
aiy 1” -1961) pp. 23-2o 
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In addition to the possibil ties for the devel 
opment of interconnections between regions 
the advantages and implications of a national 
grid are bemg sti died and discussed Pro- 
ponents of the grid suggest that considerable 
savings could be derived from linkmg the 
various power regions across the country into 
a s ngle network In tins way it would be 
possible to taVe advantage of the diversity in 
load conditions and the diversity in the re- 
source base across Canada They also point 
out that savings would increase rapidly over 
tune as loads in the virious regions are built 
up« (Fig 4) 

The development of a national gnd in 
Canada is probablj still some distance away 
Some provinces notably Saskatchewan and 
Manitoba are extremely enthusiastic 'ibout 
the idea Most of the others however have 
contemplated the notion with interest but not 
with great cntliusiasn Tlicre is general agree 
ment that much more study is required be 
fore the potential advantages can be deter 
mined In oddit on the role that the federal 
government should play in the development 
of the grid is still to be settled 


Federal-Piovtneu] Committee bas b««n esub- 
tubed to investigate the posslbil ties of a rut onal 
grid. All the pnivlnces except Quebec ore portid 
pahag A {mn of consulting cnglnrcn has been com 
mlsflooed by the federal goveinincnt to study techoi 
cat aspects of the matter 

" D Cass Beggv, for esample has estimated to a 
tl eoretlcal eiulysis of capacity end reserve req lire- 
ments In Canada by 1905, that a national gnd could 
rest It in savings of nevily $600 million Of this $430 
m U on would be alinbulable to Mviogs In capacity 
and the rema ndcr of savings In reserve recjulrements 
See D Cass-Bcggs Economic Feasibility of s Trans- 
Cana la meclrlcai Interconnectloiis " Paper presented 
I) tie Engmeering Institute of Canada (October 
1959) 

“V E Ogorodnikov of the Ontario Hydro Com 
mission for example, his estimated that savings ed 
up to $1.3 billion could be realized by 1930 if • 
national rtd vrere devebped in the near fuh re See 
V E Ogorodnikov “EHV Power Transmlisloo lo 
Europe and the Canadian Future" Procm/fngs cf 
the Canadian Elactrlcal A$t^atlon (195Q) 

** For discussions of the pass bilities and bnpiica 
tlonx of • naUanal grid in Canada, see A B Burge 
"National Grid for CanadaF EbetriooZ Notes end 
Engineering (November 1960) pp 5u-57 and John 
Davis "Is Canada Beady for a National Grid?" Efcc- 
Irlcal Anrs and Engineering (November 1900) 
p. 59 


CONO-USIONS 

B^ional mlertles have become a major ele- 
ment In the energy supply structure of several 
parts of the world Although the advantages 
of inteities have been known for more than 
half a Century progress In developmg inter 
connections was /auJ> slow until ^e Second 
World War Intertles built In the prewar 
period were mostly small In scale locally 
focussed, and limited in funchon In the past 
two decades however there has been a rapid 
broadening of horizons In the energy resource 
development field necessitated by economic 
condibons on the one hand and made pos 
sibic by technological advances and relaxa 
tion of political bvmers on the other A con 
seqi ence has been the development of many 
hundreds of new interconnections some of 
them several hundreds of miles in length. 

A heirarchy of types of intertie has emerged 
small scale local interconnections between 
power systems within a region regional inter 
ties linking two or more regions national grids 
providing a backbone for tlie power systems 
of the country and transcontinental super 
grids There are thousands of the local type 
of interconnection. Several hundred major 
regional Interconnections liave been built, and 
many countries now have national gnds The 
development of transcontmental supergrids 
however is still ot the stage of technical con 
Icmplation 

Not only is there a heirarchy of types of 
Intertie but there is a heirarchy of functions 
as well These range from the use of inter 
connections for emergency transfers of energy 
to seasonal transfers and finally to the opera 
tlon of iolerties as an element in an integrated 
neNvork Occasional transfers either on an 
emergency bisis or on a contractual basis 
ere the most common Integrated networks 
emerge only slow ly 

There Is a tendency for reg ons to become 
interconnected wifti several regions As fhis 
liajipens the geographic horizon of a given 
source of energy broadens It tlicn becomes 
an element in a region of ever increasing di 
mensions A new set of rcIatioDships is estab- 
lished which traid to mive hko ripples in a 
pool One iliustration of this is the m inner in 
wludi electric power moves from one time 
zone to another by dispiaccment cf capac ty 
The relationships stemming from the devel 
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opment of interties, however, are most mtense 
and most direct m the regions closest to the 
mtertie 

As the geographic horizon of energ) supply 
has broadened, however, decision makmg has 
become more and more complex. Not only 
has the problem of economic choice become 
complicated as a result of the broadenmg 
range of altemahses, but institutional factors, 
such as gosemment policy and pohtical 
boundaries, have tended to become prime 
considerabons in decision makmg. In some 
cases these latter considerabons hav e been de 
cisive factors International boundaries in 
particular have tended to Iiimt the boundanes 
of electric power supply regions 
From the standpoint of technical and eco* 


Domic efficiency the next logical step beyond 
interconnecbon is the mtegrabon of the oper 
abons of eleclnc power supply regions 
Frogress towards mtegrabon, however, has 
been fairly slow In part this is a reflection 
of the fact that some sy’stems have not yet 
reached the stage where it would be economi 
cally advantageous to integrate their opera 
bons More often, however, inshtubonal 
problems such as the existence of pohbcal 
boundaries, or considwabons of nabcmal 
policy, have inhibited the evolubon of an mte- 
grated network. Thus, although considmhle 
progress has been made, the pattern of energy 
supply does not yet fully represent the pat 
tern that would exist if economic considera 
boos were the only detenmnant 



PRODUCTION DEPENDS ON ECONOMICS 
NOT PHYSICAL EXISTENCE 


RICBARDJ GONZALEZ* 


The greatest cause of failures In 
forecasting the future stems from 
two related erroneous assumptions: 

1. That events of the recent past 
serve as a guide for all future 
time. 

2. That technology will never 
again undergo unpredictable 
changes such as those which 
have occurred many times in 
the past. 

These assumptions account for 
many mistaken prophecies since the 
early days of the petroleum Indus* 
try that domestic production would 
soon enter a period of permanent 
decline leading to early exhaustion. 
Some of these gloomy forecasts 
have been made by high government 
officials who were well Informed 
about petroleum matters, such as 
David Day of the UjS. Geological 
Survey in 1909, and Secretary of the 
Interior Ickes in 1944. 

Usually, fears about impending 
scarcity develop during periods 
when supplies seem short relative 
to rapidly growing demands. In re- 
cent years, however, some pessi- 
mism has been expressed despite 
a relative abundance of productive 

•Dlr*c<or, Humble 011 41 Rennliic Co 


capacity and a rather slow rate of 
growth in demand. On the other 
hand, some very qitimistic esti- 
mates have also been advanced 
about future production. In these 
circumstances, the question of fu- 
ture production deserves some 
thoughtful attention. 

What is the role of economics in 
determining futureproduct]on?What 
are the limitations of both the op- 
timistic and pessimistic vlewsTAnd 
what's the value of concentrating 
attention on the outlook for the next 
20 years, rather than attempting to 
guess the entire future course of 
domestic petroleum production? 

ECONOMIC FACTORS 

Much of the recent discussion of 
future production has centered 
around measurement ofthe resource 
base, or the amount of oil and gas 
that may exist physically beneath 
the surface of our country. The the- 
ory back of this seems to be that 
determination of the quantity of pe- 
troleum in place will Indicate how 
much will be produced and when all 
supplies will be exhausted. This 
basic assumption Is only partially 
correct. Perfect knowledge about 


*Pro<luction Depends on Economies — JVet Physical Existence’ by Richard J. Con- 
tales. Reprinted from OU and Caa Journal, Vdl.S2 (March 30, 1964), pp, 69-84, rnl/i 
permission ofthe author and editor. 
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absolute physical existence, tf it 
were possible, would set a linut on 
production, but would not neces- 
sarily establish how much will be 
produced or at what rate. 

Physical existence is recoieo 
A few examples will serve to prove 
that production depends on econom- 
ics rather than on physical ex- 
istence Chemical analysis reveals 
traces of gold m sea water which 
would be worth trillions of dollars 
in the aggregate from the vast vol- 
ume of the oceans. Despite precise 
knowledge about this resource, no 
one has found an economic way of 
extracting gold from sea water at 
a cost less than its value. If some 
one were to invent a cheap process 
for doing so, the balance between 
supply and demand would be altered 
so greatly that the price of gold 
would drop sharply. In this case, 
even with complete certainty as to 
physical existence, no one can pre- 
dict bow much gold, if any, will ever 
be recovered commercially from 
the sea 

In the energy Industries, large 
known resources not economically 
competitive up to this time are fa- 
miliar to everyone. Known shale 
deposits of the Bocky Mountamsare 
estimated to contain more than a 
trlllicn barrels of liquid fuels, far 
overshadowing known oil resources. 
Despite much research workbyboth 
the Government and private inter- 
ests’, however, no commerciaf pro- 
duction has yet been realized mtius 
country from shale oil. The limiting 
factor has been an economic cost 
in excess of market value. Oil from 
shale may soon become commer- 
cial, but no reasonable estimate can 
yet be made of the rate or aggre- 
gate quantity of production in future 
years 


The same situation applies to the 
tar sands In Canada, which seem to 
be approaching commercial devel- 
opment. Coal deposits exist m great 
quantities at many different places 
throughout the United States, butthe 
majority of them can't be developed 
profitably at current prices. If 
known physical existence deter- 
mmed production, coal would be 
many times more important than oil 
and gas in domestic energy output. 
Instead, because the petroleum in- 
dustry has been able to supply en- 
ergy at attractive prices, oil and 
gas are now much more important 
fuels than coal. 

These examples show that pro- 
duction of a resource cannot be 
forecast (m the basis of its physical 
existence. Many known resources 
may never be economically recov- 
erable. Some may come into pro- 
duction, such as new coal minesand 
shale-oil deposits, but wewillprob- 
ably never exhaust these resources, 
because demand wiU be limited by 
availability of cheaper or better al- 
ternates. 

Estimates of ultimate producbm 
may be defended by some on the 
grcwnd that they are necessary m 
planning for the future. Judging by 
the past, however, they are much 
more likely to be misleading than 
helpful. Enough knowledge doesn’t 
exist for anyone to measure with 
any degree of confidence bow much 
oiX exists or to say how much wiff 
be recovered. As new oil provinces 
are discovered, as technology im- 
proves, and as economic cwiditicsis 
change, estimates of recoverable 
reserves are constantly being modi- 
fied. 

Fifty years ago, the generally ac- 
cepted geologic view was that the 
Permian basm would never produce 
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oil. Nevertheless, it has become a 
prolific source of oil. No one can 
prove that this experience will not 
be repeated again in some other 
large sedimentary area. Better 
drilling and producing technolc^ 
has commercialized large offshore 
and cffishore accumulatiems that 
were submarginal before the days 
of fracturing. With the advent of 
large and efficient pipelines, well* 
head prices for gas improved to an 
extent that fields previously consid- 
ered noncommercial became worth 
developing. The increase In the 
price of crude oil from $1 to $3A*t 
did not change physical existence, 
but it obviously had a profound ef- 
fect on the discovery of commercial 
deposits and on economic recovery 
from all fields. 

The Impact of dynamic develop- 
ments is evident in the rapid up- 
ward revision of estimates of re- 
coverable reserves within a rela- 
tively short span of time. Whereas 
20 years ago, 100 billion bbl was 
considered an optimistic estimate 
of ultimate production in the United 
States, a figure twice that high is 
about the minimum being consid- 
ered now. In view of this substantial 
change, the usefulness of estimates 
of ultimate production as a basis for 
planning and policy determination 
is highly questionable. 

Teclmolagy changes things. A 
major problem in predicting future 
resource production stems from 
lack of knowledge about the impact 
of future technological developments 
on Interfuel competition. Consider 
first the developments affecting oil 
and gas. No one anticipated accu- 
rately the favorable results from 
progressive application of geology 
and geophysics The Industrylsdis- 
couraged that no new technique has 


been devised for locating petroleum 
reserves; but much work is being 
done to Improve geophysics with 
the objective of locating structures 
that have been passed over because 
of insufficient sensitivity in exist- 
ing equipment. Should these efforts 
succeed, many new fields may be 
found in provinces already inten- 
sively explored. A direct method for 
locating petroleum beneath the 
earth's surface before drilling 
would have even more revolutionary 
results. 

No one can say when or if such 
breakthrough will come to pass, but 
it would be equally rash to say that 
they are impossible and will never 
occur. 

Technological developments in 
competing industries can also have 
great effect on future petroleum 
production. Mechanization of coal 
mining and reduction in the cost of 
moving coal by rail have already 
affected the demand for oil and gas 
by industry and by electricutllities. 
Transmission of electricity at ex- 
tra high voltage will further im- 
prove the position ta coal relative 
to oil. Atomic energy will also op- 
erate to limit demand and price for 
fossil fuels. Shale oil is already on 
the threshold of commercial feasi- 
bility, and ways may be found to 
lower Its cost sufficiently to reduce 
the search for oil long before the 
prospect for locating new fields are 
exhausted. The use of solar energy 
is still in an experimental state, but 
could significantly affect energy 
markets in the future. 

Government policies must not be 
overlooked in evaluating the eco- 
nomics of energy fuels. Federal 
regulation of gas prices, federal tax 
treahnent of mineral production, 
and state conservation policies all 
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bear on cost and profit factors that 
influence exploration, development, 
and recovery If foreign oil contin- 
ues to be available in large quanti- 
ties at low cost, the import policy 
of the United States will be a major 
factor in determining the incentive 
to develop new domestic oil re- 
sources. Clearly, anyone whounder- 
takes to predict how much oil will 
be produced in the United States 
must make some far-reaching as- 
sumptions about the future course 
of government policies relating to 
petroleum as well as about future 
technology in all fields of energy 
supply and demand. 

Ravbig esfabfi'shed the point that 
future discovery and production will 
be determined by many complex 
economic and governmental forces 
entirely independent of the question 
of physical existence, let us now 
consider both the pessimistic and 
optimistic views about future do- 
mestic petroleum production. 

THE PESSIMISTIC VIEW 

Those who believe that the U4!.is 
at or near its peak of petroleum 
production and will soon enter a 
steadily declining phase base their 
views on various assumptions. One 
is that the industry has reached or 
passed the midpoint in cumulative 
discovery, so that by definitifxi the 
amount remaining to be found is no 
more than discoveries to date. An- 
other IS that diminishing returns 
and rising costs evident since the 
end of World War H can be pro- 
jected indefimtely into the future. 
It doesn’t take any sophisticated 
mathematical analysis to see that 

these approaches must lead to pes- 
simistic conclusions, since the an- 
swer is determined by the basic 


premises. It must be noted, how- 
ever, that similar premises used 
many times in the past have con- 
sl%tently led to erroneous conclu- 
sions, leaving little basis for con- 
fidence that such techniques can 
provide reliable estimates cur- 
rently. 

Assumptions are questionable 
Two major points should be noted 
about the pessimistic forecasts. 
First, they assume that trend lines 
or curves fitted to past data can be 
relied upon to predict the future. 
Seccaid, they assume that no dra- 
matic technological development 
will occur affecting the cost of find- 
ing and developing new reserves. 
Both of these are open to serious 
question. 

Historically, costs have fluctu- 
ated instead of moving steadily in a 
straight line. New techniques have 
generally been the cause of a major 
downward reversal of costs. Geo- 
physics and conservation regula- 
tions brought about a sharp decline 
m real costs In the period 1926- 
I 840 . For example, using the ac- 
cepted figures for production and 
pi-oved reserves estimated by the 
Apl in 1925, total wells drilled up 
to that time develcped an average of 
only 20,000 bbl per well, compared 
v^ith an average for all wells drilled 
from 1926 through 1951 of 81,000, 
arid an average of 55,000 for all 
Wells drilled smee 1951. The fig- 
ures demonstrate how slgnx/icantlf 
results can flucturate with time, 
even though the numbers are sub- 
ject to change because of revisions 
iq the estimates of reserves attrib- 
utable to past discoveries. 

A line fitted to the data of the past 
3() years should not be misinter- 
Pt-eted as a normal trend line. This 
may be as misleading as a projec- 
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tion of business conditions or stock* 
market prices arrived at by pro- 
jecting a trend from the bottom of 
a depression to the top of a boom. 
The decrease in real costs expe- 
rienced in the 1930's was followed 
by a rise in costs after World War 
II, but already evidence Is develt^- 
ing that in recent years costs have 
tended to stabilize. 

It cannot safely be assumed that 
costs will necessarily continue to 
rise or that they wlli never again 
show any significant reductic«i. On 
the contrary, costs should decrease 
as a result of recent progress to- 
ward wider spacing and better al- 
location of production. The contin- 
ued application of improved recov- 
ery techniques will also have a 
favorable effect on costs, even In 
the absence of any major break- 
through in exploration or develop- 
ment. 

One of the widely publicized pro- 
jections places ultimate petroleum 
production in the United States at 
170 to 175 billion bbi by the use of 
a Ic^stic curve fitted to cumulative 
discoveries While the S-shaped lo- 
gistic curve which approaches a 
limit when projected indefinitely is 
often used in predicting the future 
of a time series, it has serious 
limitations in any dynamic situatlmi. 
For instance, it Is greatly influ- 
enced by the latest actual value 
used in the series of data and it 
cannot anticipate or ccpe satisfac- 
torily with a resurgence in growth 
following a significant slowing down. 

Predictions of 30 years ago by 
this method of the maximum popu- 
lation that would ever exist in the 
United States h-ave already been 
surpassed because of charges that 
have occurred In life expectancy 
and In birth rates. The logistic 


technique is based on looking back- 
ward at historic data as a means of 
predicting the future without any ef- 
fort to consider the effect of dy- 
namic forces changing the picture. 
Hierefore, it is not a dependable 
method for predicting the future. 

No acmracy in oil The logistic 
technique Is even more questionable 
when used to predict ultimate pe- 
troleum production because of un- 
surmountable limitations of the 
basic data assumed to represent 
cumulative discoveries. Accurate 
information doesn't exist on actual 
discoveries by years, and the series 
used is deficient in two respects. 
First, It represents a reconstruc- 
tion for many years prior to pub- 
lication of any official estimates of 
reserves. Second, it uses gross ad- 
ditions to reserves due to discov- 
eries, extensions, and revisions as 
reported by the API since 1S36. 
These data do not attribute revi- 
sions and extensions back to the 
year of actual discovery. Conse- 
quently, a curve fitted to such un- 
satisfactory data is seriously de- 
ficient as a means of predicting 
ultimate discoveries. It is well 
recognized throughout the petroleum 
Industry that a very long time is 
required to determine how much oil 
was found In past years, and that 
substantial upward revisions con- 
tinue to be made for many years 
after a discovery. 

Although cumulative discoveries 
are rated at 100 billion bbl at the 
end of 1962, everyone knows that 
future revisions will cause this fig- 
ure to be increased greatly. Fur- 
thermore, the upward revision may 
be quite large, as indicated by the 
1961 National Petroleum Council 
report tliat estimated production to 
be recovered from fields discovered 
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through 19'14 increased 50%betweeii 
1945 and 1960 

The significance of the deficiency 
in basic data is that the most recent 
values to v1nch a curve should be 
fitted will tend to be progressively 
higher in the future than those now 
being used. TTus change will raise 
the estimate ctf cumulative discov- 
eries by a logistic curve far above 
current levels, even assuming that 
such a curve is appropriate for the 
purpose. 

Another indication of the limita- 
tions of the logistic technique be- 
comes evident if it Is applied to cu- 
mulative production data, which are 
far more accurate and reliable than 
the series on cumulative discover- 
ies. Iheoretically, the two series 
should both approach the same 
limit, Since in the long run cumula- 
bre production must equal cumula- 
tive discovery of recoverable re- 
serves. Actually, appUcabcn of the 
same method to cumulative produc- 
tion Indicates a much lower limit in 
the range of 85 to 100 bilhan bW, 
or less than present estimates o( 
cumulative discoveries to date. The 
conclusion from such calculation 
that we have already discovered 
more oil than will be produced is 
not compatible with the extensive 
expenditures beii^ made by the in- 
dustry to locate and develop new 
supplies. 

AnoVter a(>proach An attempt 
has been made to support the figure 
ascertained by using the logistic 
technique by means of an estimate 
of the number and size of small and 
large fields remaining to be dis- 
covered. This method la not an in- 
dependent verificaticn, but the use 
of another set of assun^Uons 
to arrive at the same answer. 
The assumptions used in this case 


are as follows: 

1. That the total number of small 
fields to be found will be 20,000, or 
twice the number found by 1955. 

2. That the crude-oiI production 
from the average small field will be 
3,100,000 bbl, based on estimates of 
recovery made in 1955. 

3- That the total number of large 
fields win be 460, or roughly twice 
the figure of 240 recognized by the 
end of 1961. 

4. That the crude-oil producbcsi 
from large fields will average 247,- 
000,000 bbl, based on estimates of 
recovery made in 1962. 

The basic assumption in this ap- 
proach is that half of all the fields 
to be found were discovered by 
about 1958 and that the average re- 
covery from future fields will be 
the same as now estimatedfor those 
discovered in the past. Theforegone 
conclusion dictated by this method 
IS an estimate about twice the cu- 
mulative discoveries throu^ 1958, 
or 175 bliuon bbl. The apparent 
agreement with the estimate of 170 
billion arrived at by the logistic 
method is inherent in the assump' 
tions made and cannot be accepted 
as proof that the estimate is cor- 
rect. Since future revisions in es- 
timated reserves will raise the 
average sire of both small and 
large fields, a higher estimate of 
ultimate production can be justified 
by the laJltav methiai if the assumed 
number of future discoveries is 
correct. 

The great weaimess of this method 
IS in the lack of adequate support 
for the estimate of the number and 
size of Delds to be found in the fu- 
ture, In view of the large quanhtyof 
sedimentary deposits remaining to 
be explored intensively in the United 
States, which is considered to be 
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much larger than the volume thor- 
oughly tested so far, the number of 
fields to be found hereafter may be 
much greater than discovered to 
date. No one can say with assur- 
ance, however, how many fietdswill 
be found in the future or what their 
size will be. Tlierefore, we cannot 
rely on this approach to provide a 
reliable estimate of future produc- 
tion. 

THE OPTIMISTIC VIEW 

Several optimistic projections of 
future production of oil have been 
published in recent years. They es- 
timate production ultimately recov- 
erable as high as 400 to SOO billion 
bbl, including marginal reserves. 
Comparing this with cumulative 
production of 72 billion bbl through 
1963, and present estimates of 
proved crude-oil reserves of about 
32 billion bbl. one would conclude 
that the industry Is far short of the 
midway point in discoveries and 
production. These views share as- 
sumptions that recovery fromtaown 
fields will improve substantially 
and that large new discoveries will 
be made in sedimentary deposits 
remaining to be intensively ex- 
plored. 

Judgment as to the merits of the 
optimistic view may be separated 
into two parts. First, as to the an- 
ticipation of a higher recovery of 
oil in place from known iietds than 
indicated by present esfiinafcs of 
proved reserves, there Is good rea- 
son to believe that such achieve- 
ment is technically feasible and will 
occur. The actual amount of recov- 
ery will depend on economics, how- 
ever, rather than on technology 
alone. Once exploration and devel- 
opment costs have been incurred. 


operators have a great financial in- 
centive to work diligently for the 
maximum recovery economically 
feasible In competition with new 
sources of supply. Whether recov- 
ery is low or high depends On the 
nahtre of each reservoir and on the 
price that can be realized for the 
production in competition with other 
sources of supply. 

‘Ilirougb the years, great prog- 
ress has been made in raising re- 
covery levels, and further progress 
Is confidently expected. In the ab- 
sence of reliable statistics on the 
oil in place actually discovered to 
date, some analysts assume that 
present estimates of proved re- 
serves reflect average recovery of 
not more than 30%, and that the re- 
covery factor will at least double 
before production ceases. If these 
assumptions prove correct for 
fields already discovered, then ul- 
timate production should exceed 200 
billion bbl exclusive of the reserves 
to be recovered from new fields. 

The main point requiring evalua- 
tion In the optimistic outlook for 
production relates to the quantity of 
new oil to be found and produced 
from fields not yet discovered. 
Clearly, evidence required to deter- 
mine how much oil exists under- 
neath the surface of the earth is not 
available. All estimates are only 
conjectures based on limited knowl- 
edge. One approach involves a com- 
parison of the amount of oil found to 
liate ih trte voiUme oi' sedimentary 
deposits thoroughly tested by drill- 
ing with the total volume considered 
favorable for accumulation of oil 
So long as the cubic content of the 
sediments remaining to be explored 
far exceeds that already ejqilored, 
as is still the case, this technique 
leads to higher estimates of ulfi- 
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mate production The basic v, coy- 
ness of this approach Is the absence 
of assurance that commercial oc- 
currence of oil ttlll be as favorable 
in further exploration as it hasbeen 
to date, particularly since It must 
be assumed that the uork done has 
been designed to test prospects that 
looked best according to present 
knowledge 

Several major questions can be 
asked about the optimistic forecasts 
of future production. One of these 
arises from the statistics of the 
American Association of Petroleum 
Geologists Indicating a definite de- 
cline in the chances of flndlngama- 
jor field since the end of tVorld War 
n. Since major fields have provided 
more thanhalf of estimated recover- 
able oil discovered so far, such a 
development has serious implica- 
tions if it continues as to quantity 
and cost of future discoveries To 
the extent that sediments remaining 
to be tested are deeper than those 
tested in the past, costs mayplacea 
limit on the use of existing technol- 
ogy to discover and develop new re- 
sources As for the provinces that 
have not realized slgniiicantproduc- 
Uon to date, the natural question 
arises whether they will ever prove 
as productive as provinces al- 
ready well tested and developed. 
These are all valid questions that 
must be weighed even though they 
cannot be answered now Better 
technology may enable us to cope 
with these problems, but we do not 
know at what cost 

APPROACH TO FUTURE 

heither the optimists northepes- 
slmists are able to prove the supe- 
riority of their views to an impartial 
cnUc. Both depend on assumptions 


subject to question. Thereareprob- 
ably only two points that can be 
made with certainty First, the ex- 
tent of commercial occurrence of 
oil has far exceeded earlier expec- 
tations, largely because scientific 
methods have steadily Increased 
ability to locate, develop, and pro- 
duce oil and gas at costs that have 
enabled these fuels to increase their 
position in the energy market Sec- 
ond, petroleum production in the 
Q S. will be determined in practice 
by economic forces within the much 
larger limit of physical existence 
Accordingly, we need to consider 
the economic outlook. 

Snee energy production will be 
determined by economic considera- 
tions rather than by physical limi- 
tations, we should quit wasting time 
In pre^cUons of ultimate produc- 
tion and concentrate attention in- 
stead on the outlook for the next 20 
years. Several factors suggest this 
period as appropriate First, that 
span of years will cover much of 
the useful life of any capital outlays 
made currently for facilities to use 
or produce energy Second, many of 
the forces that will determine de- 
velopments for the next 20 years 
are already at work, providing some 
basis for accurate analysis Third, 
such time is ample to allow for ad- 
justment to changing circumstances 
as additional information and devel- 
opments proTide a basis for intelli- 
gent modifications of current fore- 
casts and plans 

A basic starting point in planning 
for the future is that by any mea- 
surement the UnltedStatescancount 
on sufficient supplies of total energy 
to meet rsqaiTezneats for a long 
time, well beyond the next 20 years 
Widespread agreement exists that 
kiwwn and prospective supplies of 
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Oil, gas, and coal from domestic 
sources uili be adequate forat least 
20 years if governmentaettonsdon't 
dlscourgagc development of newre> 
sources Even the pesslmlstle es- 
timates of futureproductlon indicate 
that we win not come close to ex- 
hausting our resources that quickly 
In addition, ample supplies of do- 
mestic coal and of foreign oil and 
the prospects for commercial pro- 
duction of shale oil will operate to 
stimulate greater efficiency in de- 
velopment and production of oil and 
gas In these circumstances, no un- 
usual rise in real cost or price of 
any fuel seems likely 
A second point of great impor- 
tance Is the Increasing degree of 
Interchangeability In the use of 
fuels In the largest part of the 
energy market, consisting of elec- 
trie-power generatlonand industrial 
use, all the major fuels are suit- 
able In ordinary circumstances, ex- 
cept where limitations on the use of 
coal and fuel oU are Imposed to re- 
duce air pollution For transporta- 
tion uses, which account for less 
than one-fourth of all energy re- 
quirements, liquid fuels are still 
essential, but there is no danger of 
any shortage R is already techni- 
cally feasible to convert crude oil 
almost entirely Into gasoline, al- 
though the current yield is less than 
45%. Such adjustment could readily 
take place U, contrary to current 
c:^ectaUons, any shortage oi crude 


oil should develop within the next 
20 years and create an incentive to 
shift yields 

Another factor that should not be 
Ignored Is the Interrelation of sup- 
ply and demand for different fuels 
We use oil and gas in large quanti- 
ties because they have been avail- 
able In ample supply at attractive 
prices Demand cannot be projected 
Independent of supply and price 
Higher prices for petroleum prod- 
ucts would lead to a shift over a 
period of years in the fuels used 
for home heating and in the miles 
realized per gallon of gasoline No 
new technology is required to bring 
about such transitions Electrical 
heating of homes is already growing 
and could become Important, 

As for automobiles, theroisnoth- 
Ing to keep the public from switch- 
ing from heavy ears loaded with 
power-driven equipment to light 
ones with four- and slx^syllnder en- 
gines U that becomes economically 
desirable or necessary The gaso- 
line will do the same foot-pounds of 
work In either case, but this neces- 
sarily means better mileage per 
gallon for the lighter cars 

l^wer demand, Increased Im- 
ports, and greater supplies of shale 
oil arc among the major adjust- 
ments which would operate to main- 
tain an economic balance between 
supply and demand should short- 
age of domestic crude ever materi- 
allce 
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O N a world »ide a\’efat^, omit 
ting tariffs and taxes direct 
transportation costs account for 
about one fifth of the dehirered pncc of 
crude oil and petroleum products in 
international trade Due to this high 
freight element in the cost of oil, prices 
differ «igni6cantl\ from place to place 
These local pnee t^amtiorts oonoem the 
economic geographer, and, in this ar 
tide. It IS proposKl to desenbe the geo> 
graphical «tfuetun: of these sanations 
and explain their causation Except 
where stated, crude oil and petroleum 
products win be considered t^ether and 
referred to as oil This treatment is 
permissible, as crude oil acoaunts for 
about 70 to 75 per cent of the cost of 
finished petroleum products in bulk at 
the refiner> regardless of refineT> loca 
tion, also contrasting trends b e tw e e n 
crude oil and petroleum prices are onh 
short term phenomena ’ The latter 
need not be considered here, as, due to 
refinen and distnbutioa requirements. 
nearK all interaational trade in oil is 
based on long term contracts which tend 
to level out «hort term local ductuatiom 
Because of the prevalence of long tenn 
contracts histoncd perspectives are 
essential in this as well as in other 
* Mehm de Qa«aa lod Alfred E. Kaho 

Im.ecralh}n anJ Crmpt^uian i« l*t felrvlrrm 

InJasUy New Haven. 19i9, p. 71 ff 


geographical studies of oil industry 
economics ’ To avoid confusion result 
ing from the inadence of local tariffs 
and taxes, onl> paces before the addi 
tion of these tanffs and taxes will be 
considered An exception has to be 
made for Lmtted States import duties 
and quotas which have direct repercus- 
sionson foreign paces. However, inter 
natjoiul paces as described here, w ill be 
compared with local paces (which in 
dude tanffs and taxes) in order to 
evaluate the luniubons of the effect d 
geographical pace differentials on con 
Sumer expenditures and pnee stability 

Tat ElOLCTtON OF GEOCR-VPmCVL 
PRtaNC TECBVrQtTES 
Until about the outbreak of ^orld 
War 1. kerosene (then almost entirely 
Used for illumination) was the mam 
product of the oil industry Atthough 
intematioiial trade m oil commenced 
immediateh alter the beginning of com 
mercui oil prodacuon in Pennsvivarua 
m 1839, this trade did not reach modem 
dimensions and divcr^it) until the evolu 
bon of substantial gasoline and fuel oil 
con«umptiQii Even after the mtroduc- 
tion of the pipeline and the tanker m 
the I870's and fSSOs, much oil con 

*Se* AJesaailer NleUnud “Hie Geograph- 
ical pa ti n a cf Iraaiaa Oil Oevelopnmt, £ani. 
Geet-^oL3S 1959 pp. 190-218. 


•Geogrophy of the tCorW Peirvleam Price Structure' by Alexander itelamid Re- 
pnuterf /rum Economic Ceografty, tol M fOeto5er 1962) pp 283-29S. atti per- 
mlsstoii of the editor 
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tmued to be transported long distances 
in barrels Expenses for rontainers and 
freight usually cxccctled the cost (d oil 
at the source by subsutuial margins 
(Tabic I), and monopolistic practices 
Mere widespread and economtcall> much 
more significant than in subsequent 
years As a result, geographically sep 
arate markets were frequently not con 
necied commercially, international pnee 
reporting was pnmiti\e ami limited to 
a few places, and no significant worid 
wide pnee structure CNolved An out 
line of the then prevailing limited 
geographical price relations is given in 
the discussion of political prices before 
World War II Howeicr, dunng this 
early penod most of the modem trading 
techniques were de\'cloped m the United 
States 

As wrclls produce oil continuously and 
products flow or "run ' continuously 
front fcffnefics and as both crude oil 
and nearly all products are liquids w hich 
are expensive to store, oil men found It 
unsatisfactory to trade in "certificates’ 
or "contracts ' requiring delivery at 
speafic dates, the usual practice m com 
modity markets’ For this reason trad 
ers developed 0 system of "posted 
prices" and * nominations " Prices at 
which traders are transacting business 
are announced or posted after initial 
trading and they apply until new prices 
are posted Qualities or grades of oil, 
mainly defined by physical analysis 
are specified for each posted pnee 
Pnee scales, established In a similar 
way by trading and posting permit ad 
justments for differences in quality In 
addition to posting, the price trader* 
announce or "nommatc" Uic quantities 
which they wnfJ handle "Nommations’’ 
are usually made on a per diem basis for 
a period of time or until the posted 


•Pctrolcuni products which are not I qud. 
such as waxes atm smafJer quant c a ot I qwd 
prod IMS are sini sold on a contract basa. 
lliU does not aHect the follow mg d scussioo 


TABLE I 

Cost os csiusuM siisoLxi.'N fcauBt VMsncisiui) 


Eflo* <■ balk r^b OUa OBtaila 
Cast ef «aipt> CBsUlnn r«.b OUoc 

FetIthI OUct. Onurla lo Uoiuxe&l 
(St Laiwben) (htbrr 
HsWIliia mtsss In Ciiudi 
Onwa Fttlskl w ilamburt or Biefsn 
ICwaaery 


Total COM for deUssry to Cetmssl 

pattlcKludlntlBiaraBcsl I 


Pnhmitf 
Cn fxStslsl toBsaj 


t so 


} ti 


H SI 


*A«c«,dlat to WnilSR, Wacwet D*i Piinitmm ss, 
CsssA^vttw (a sW*fta fynUftn DtmltcUaU. IMJ 

daUaaaS aaat aru iHIntan lima tbe price of the bulk 
maiacltl at tka poIbi d orlfls. la aubMeuenl rtara tkls 
afta was subMaarlaPy rtdored wblck fiermltttd Ike 
trsdwu asaluiitA o( a price tirwctart 


price changes Due to the evolution ef 
this trading technique barrels per day 
(abbreviated b/d)* became the basic 
measure of the oil industry Obviously, 
if the nominated quantities do not mat^ 
the available quantifies, the posted pnee 
will change according to the laws of sup* 
ply and demand To increase the quad 
titles available at each posted price, the 
flow of oil from all w'ells within an oil 
field or a group of geologically and geo* 
graphically related oil fields (oil region) 
IS intruded in the posted pnee For 
example, today one posted pnee rovers 
all crude oil produced in West Virginia, 
or one senes of posted prices graduated 
by quality covers all oil fields of Okla 
homa and Kansas 

For petroleum products and for crude 
a nieaiure s bcml equsli 42 tr S nf 
tocu. Thb meMure dcvclopnl when wooaen 
twrrelf eC STAaller intide dimcnklons were used 
however i inodem ateef barrel holdi 2-1 U & 
CbUone Some products are measured In KsHcms 
per day— gskolme for example Many countries 
mcBsureal output m metric tons or cub a meterk 
per year Ppr bn approximate conversion of 
metric tans or cubic roefers per year to baire/s 
per day d vide b> JO. When tons per year are 
ii«d os a mesjure, specific gravity and lempcra 
Utre have to be consdenil for accurate con 
versKin to tubic meters respectively barrels 
per day 
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oil and products (or export a simibr 
s>'5tcfn of publjcJ> mnouncfd pnersajv 
pl>ing within specific regions aUo de- 
% eloped The best known of the prod 
uct pricing regions toda) is called 
"Group 3 ' of the Midconlinent area 
It IS centered on Tulsa, Oklahoma, and 
covers the output of all refintnea in the 
State of Oklahoma * For export priang 
the most outstanding region is the 
Gulf Coast of Texas and Louisiana Its 
pnees are referred to as U S Gulf pnees 
These product and export prices differ 
legallj from posted prices, but the pnn 
ciplc of their geographtcii application is 
the same As some posted prices were 
not and arc not public!) av'atlable (not 
published in the petrtJeum press), both 
posted and product and export pnees 
will be hereafter simp!) referred to as 
"prices ' 

Wthin each region, prices also specif> 
the method of deliver) lor crude od it 
IS general!) at the wellhead;* for prod- 
ucts at the refiner) or storage rack 
Export pnees speof) deliver) fob ves- 
sels (toda) almost alwa)s tankers) at 
ocean terminals (piers with pipeline 
terminals or floating off-«hore pipeline 
terminals connected to the mam pipe- 
line s)-stem b> flexible hoses) Tbispnc- 
mg s)'stem is in fact, a s)stem of unt 
form pnees for each grade of oil in a 
specific region However, the detailed 
location of the point of delivery within 
the region is not stated The svstem 

‘Thu Rnon wws civaKd by deosioa <if th« 
Interstate Commerce Cbmimsiion v&icfi estab- 
lished e^ual rates for die inoi-etnml of csl frtxD 
an points in this report to Midwesteni desbna 
tioBs. Onginally Uia region co ve ret l the srbeJe 
Midcontinent predoane area (OkUboma 
Kansas Missouri etc-k Alter 1915 this tfid 
cootinent tepon ••as diiaded "into three ertKi[« 
for rate making p u rpo ses . Gmip J points Saving 
a Kansas Ct} <ngin Group 2 a Southeastrm 
Kansas orr^ ioA Group 3 an Oklahoma 
cngin" (Ralph Cassady Jr Price Sfakni and 
Price Bekanor iH Pu Pelrclcnin Indastrj New 
Haven, 19>1 p 187) 

* DeSniaons differ wen of the Rocky Moon, 
tains without upsetting the geographic^ pnn* 
ciples discussed here. 


therefore permits githcntig large quan- 
tities of oil at the Sitmc price within a 
region WTiile the^c large quantities 
tend to favor the growth of (urge com- 
panies within the regions, the ^"stem 
also assures the same pnees for lesser 
quantities to smtlJer drms Occis'On- 
all), traders announce different pnees 
for the same grade of oil in a region, or 
"premium*’’ or "discounta" on pnees 
are reported m the press For products 
and exports "Highs" and "Lows" and 
"Awrigts’’ are also sometimes given 
Under competitive conditions these van 
ations are frequent but transitor) feu 
tures of the pnee s)'stem After its 
evolution in the United States this 
s)'Siem of pnong and its definitions 
spread to other countnes activel) en 
gaged in the international oi! trade 
Although this s)-stem evolved m the 
United States m the kerosene age of the 
oil industo, ds world w ide dispersal was 
tnainl) a phenomenon of the pest World 
War II era 

In the United States the earl> for- 
mative period ended generall) in 1911 
when gasoline prcxiuction first began to 
exceed kerosene production Inthesame 
)ear the Standard Oil Trust was dis- 
solved resulting in a new pattern of 
competition Simultaneous!) , oil pro- 
duction in Oklahoma Texas, and later 
Louisiana began its rapid growth, the 
general area soon rcplanng California 
as the first ranking oil production re- 
gion This geographical shift of produc 
tion further increased competition w ithm 
die 6hifflf Stares ft afsa ftvureif cfrf 
evolution of a geographicall) mtercon 
netted world market for oil because the 
new production area was better located 
than Its predecessor for transportation 
to world markets pnmanl) situated near 
the Atlantic Ocean This relocation of 
production also added to the «jgnifi<ance 
of the eeport prices m the Gulf Coast 
region The opening of the Panama 
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Cmal jH 1914 fjctlitutrl con 

nectjon of tin* export price center »ilh 
C nlifornun and other pncc* in the 
Pacific Occxn nrei (for acimpte m the 
then Dutch Hast Iiiihex) 

I'Btcfs Ptf-oRi XUiuf^ War 1/ 
Intern iljomlU the effect of nil these 
cleielopmeiit* tli I not hecome marked 
until after World War 1 Competition 
in the Unitcrl btaies had increasetl tm« 
1911 Init in other mintne* ont> a few 
com|vinirs pnidueetl fafineil or imr 
kfletl oil nnd little imlcpcndcnt price 
fnrmition tfmk pLice As a n'sult com 
]vinics consumers and (*u%ernmrnts* 
looked to the I nited State* for infnrma 
iKin This infonmtion wx* axadihle 
in the form of t S Guff (ince* A* the 
Umtol States wa* lo then also the 
wtirld • larjjest e*f»>rtcr < f oil U S Gulf 
prices berime the world s Iwsing prices 
To detcmiine the price of oil in an> re 
Rion outside the Ifnited States frciRlil 
from United States Gulf of Mmico port* 
to this rta.'^t"*3si<lde<l to (he U S GaW 
price At the time of shipment This 
B>slcin of pficinR cnllotpinll) ncferre<l 
to as ' Gulf Plus wa* appfieif irrespec 
live of the cngin of the oil Tlius the 
pnee of Iranian oil dUiveml from Aba 
dan to the Stockholm rcRioii of Sweden 


of oil Sfiecifird in U S Gulf pnees and 
the delivered oil were adjusted nccordnif; 
in pnee scales also avnihlitc in the com 
INtlilive American market This method 
of uorfd wide pnclni, became general m 
1921 lut its beginnings can be (raced to 
the |jenod before \\ orld W ar f 

A* Amencaii exjiorti relierj almost cx 
cIu*ivtI> ujioti tankers tanker freight 
ritea from the Gulf of Mexico region to 
ports of deslinaiinn were uieal in cat 
culittoR worldwide prices* Inland 
transportation rates from the port* of 
nmxat were generall> not added for 
inlernalioiul }>ricinj> In countries w ith 
out ocean fsirts such as Switzerland or 
ilolivia nver or rail freight to the (mint 
of cnlr> was addnj to tanker freight 
fiom Gulf of Mexico pi>rrs for example 
•n Switzerland Rhine Rtver freight to 
Basic was add«l For internal prienig 
most countries aiidexi intinr] freight to 
points distant from ocean ports Due to 
the limiiesl ngnifieantr of inland freight 
rales tn the world price structure and 
nlivnee of detailnf information initnd 
freight is Largely nevlecleil m the follow* 
log dlKXlSSKHI 

W'lthin this world wide price siruc 
ture. prices fluctuated with chinges in 
U S GuH prices and tanker freiiiht rate* 
Tlie latter were perK>dieall> (in the 


ccjuallctf (lie V *» CuU pnn for the 
applicable grade of oil at the time of 
sliipment plus freight from Gulf of Mex 
ICO ports to the Stockholm region In 
theory, insurance for the oif wftife in 
phantom transit from Gulf of Mexico 
ports to the actual destination would 
have lobe added to am\e at a complete 
cif price However, for priang inir 
poses tins insurance charge was neg 
lectecl V’anations between the <iuitit) 
I DnCifei e»etef«fns gcwral luptrrtMori ptr» 
er* tor the emnwi t» vt ihelr cwimnri Severn 
menu sre st-vi mmt imrorunt bii)xn « ol 
tn I MO Slid rivilin). Prke Informnuoft b 
iiwt »i«n»bl< lor rwemmenM who levy sd 
yelorein import dune*, of « ho locUy {idrtlc pate 
In til company prof 


|9JI>« uwall) half }early) determined 
b) a (Vinel of outstanding shiphrokers m 
Ixindou. the worlds foremost freight 
market and a verj competitive one 
Tlic panel determined ont> t>piril 
freight rates for the pcnoil preccdi ig 
vletemiination* ns there were frc<|uently 
■Csctpvinn* wtre tamJ rtpon* to Canada 
and Mcmco amt I bnranti, (tc ih pped In 
drumwetc by (Iry-carKO ve»cla In the Utier 
c<M* |aic«* were derrrmincd h> ad 1 1 on cf 
itir apfilic«}t« frt zht rale* to If S C If price*. 
Inera lor laid evpnru were usually teUted to 
Group S prirc* to h hkh frWchr (ram OLiuhoma 
•ro* aeMed Thete metboiU ol pneing for land 
eiporU etc are it II appi ed torUy alth ugh 
Uie r arope )i now very I m led 

*fVene method ti diirminaton noi du* 
rioaed Some typical rate* were not pi 1 1 «hed 
Tba bcIudM totrrwonpany rate* wfikh were 
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substantial fluctuations in rates partic 
u1arl> for single voiges For this rea 
son there were often significant differ 
enccs between the typical rate of the 
preceding period and actual rates paid 
\s a result of these differences the price 
structure provided some leeway foraddi 
tional compctitu-c pncing outside the 
United States 

The prevalence of long term contracts 
in the tanker market and the quanti 
tative significance of company-owned 
tankers not entering the freight market 
limited the effect of this leeway on most 
prices In occasional price wars com 
pelitors disregarded the price structure 
completely, as for example in Indn tn 
1926 Due to the farge quantities of oil 
invoUcd and the magnitude of freight 
charges disregard of the price structure 
was rare, of short duration, and re 
gionally localized No alternative 
method of priang was suggested during 
the penod between the two world w-ars 
and there was little eubstantial cntiosm 
of the then prevailing geographical price 
ttruetun 

The GEOCRAPHictL Price Stri/Ctire 
Before World W'ar 11 
Neglecting these minor fluctuations 
the world wide pnee structure consisted 
of a single basing point region from 
where pnees increased geographically 
outward with transportation charges 
These increases were not proportional 
to distances from the basing point re 
gion Distortion of proportionality re 
suited not only from the distribution 
of land masses and shipping routes but 
also from the incidence of special dues 
such as port (Basra) lighthouse (Persian 
GulQ canal transit (Sues) or other 
charges related to special risks (weather, 
delay, politics) Proportionality was 

usuatJy separately determined Today the% 
rates ere erpr^ed m terms of percent ^ staod 
ard rates (see Table II) 


further distorted by the regional group- 
ing of ports in freight rates For exam 
pie, tn Europe all ports capable of 
accommodating ocean-going tankers 
within the Bordeaux Hamburg range 
were usually grouped together in the 
United States all ports north of Cape 
Ilatteras were so groupetl As a result 
one freight rate covered shipment from 
all U S Gulf of Mexico ports to all 
ports within n regional group or be 
tween other regional groups (Table 11) 
Despite these distortions pnees m 
creased gradually in both easterly and 
westerly directions from the basing point 
region Land and icc presTnted a con 
tmuation of this pattern in northerly 
and southerly directions through polar 
regions As a result, an area of max 
imum prices was reiched in a longitude 
approTjmatcJy opposite that of the 
United Slates Gulf Coast region (90* to 
97* West) Due to the bunching of 
ports into regional groups this maximum 
pnee area was not n line but a zone 
By way of analogy to the terminology 
of physical geography, this line or zone 
IS called “pnec sh^ “ ** As lowest 
elevations decrease with increasing dis 
tances from water sheds so do lowest 
pnees decrease with increasing dis- 
tances from pnee sheds Before World 
War JJ the world pnee-shed was located 
in the Indian Ocean running north 
south, east of Burma (Fig 1) Due to 
the absence of large ports in this general 
area except Rangoon (longitude 93* 
East) this pnee-shed cannot be traced 
in detail In theory* mbnd freights 
should have extended this pnee shed m 
a northerly direction through Asia and 
m a southerly direction into Antarctica 
This single pnee shed was another char 
actenstic of the world pnee structure 
before World War II 
'•Also »nalo( 5 ou» ts the term mlk-»hed" 
used in milk rnarketing John M Cassels A 
Shuif «/ fjuui Jfi/i Prxees Orabndge S!a«. 
W7 p Mft 
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TAfLK II 

SnitTip toitio S AIM MAk luai (otnantoK <U»la lAvrck MimHr «Af<i* 
f • twif tom <ar 

TiM nin c >'(n teWare mnkMIirvrnl MAkiU dlrtUll t« Ok^fixkrot iBdgA r Acigal or Irplrtt, < r lain 
kTvnIniU *dlB t«f ml s< tkMtlAiulard ta *a. Foe nantti dll o( t*»l an (fli LSUCfnlitui »0 rot trot ananotiitd 



nxeemoNs ntroRB Worid Wa* 1 1 

CAKlBOE.^S PhICI-^ 

n*cq>lu)iial pnccs ocrasiotuUj (oimd 
between the two wir* w Fomc recM>w 
enn bo rclitnl to tl c pnee structure 
cmcrKiiiR after World W'ar 11 or to the 
eur>tval of «onc of the discontinuous 
price patterns ditinst from l«fore World 
Wtrl Noncofthecxceptionsmadethc 
price structure of one Horld basing point 
rcRio \ and one world pnce-shnl in 
©[lerative 

In the Lite 1930s exports from the 
Canbliean region (crude oil from \enc 
zuefa and products from the Dutch 
West Indies) begin to exceed Unitnl 
States exports by a sulKtanCul margin 
TTiJs nas the resfilt of both inemting 
Venezuelan production and growing 
United States domestic consumption 
Due in lack, of cntapcuuon m the Cactb 
bean region, no independent regional 
prices evolved Instead to accomnio 
date the changed export pattern Carib 
bean crude oil prices were equilired with 
U S Gulf pnees less United States im 
port duty of 10*^ cents per barrel For 
example in 193S the U S Gulf price for 
nverage crude o t (36* API gra\ ity) was 


about St 39 {wr b irrcl The Caribbean 
price was thertfort Si 27 ^/ Product 
pnccs were ‘idjustcd iccordinj,!) D f 
ftrenew in ijualit) conimueil to be 
aliowetl for os before The new prices 
fob tanker at terminals in the Canb 
bean region (Dutch West Indies Vene> 
ruela) were called Caribbean pnccs 
fn theoo freight was added to both 
U S Gulf and CnnbUan prices to 
detennine pnres elsewhere However 
tower base pnccs and tower freight rates 
to most dost nations (Tabic 11) resultetl 
m tower Canblwan Plus prices every 
where except to the Gulf of Mexico 
For this reason Canbbean Plus pnees 
although dependent upon U 5 Gulf 
pnccs began to dominate nearly all 
world pnccs shortl> before the outbreak 
of World War II A new but minor 
price shed between (^ribbeati Plus 
and U S CuU Plus pnees evolved 
west and north of Cuba and cast of 
% ucatan •' Due to the relative prox 


"Taokrr role* ftni Table It fw defin tioiu) 
iHcn ftr eomputsii on (per ton) Un te<] bate* 
Odt port* to llova u tt 70 lo Oe ! mo* 

8 mill roaat Cuba) SI 95 to Ani lln (Cast 
ba) (4 Aruba (flotch Urst (nUn) M 
Havsns (2,05 to Cie fuecoa SI 80 to AnI Ila 
it 5S Havana I* theieforr loratcil to the 
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imit> of the Lniled States Gulf and 
Canfabean regions the geographical shift 
of \i-orld pnces was not marked and the 
worlds major pnce-ehed remained lo- 
cated to the east of Burma Over all the 
geography of the world price structure 
was not much changed by this develop- 
meiit which anticipates the trends of 
priang after W orld \\ ar 11 

Exceptions Before World War II 
Roii\m\x and Klssian Prices 
Before World War 11 lower export 
prices quoted fob Romanian Danube 
or Black. Sea tcrminaU or Russian Black 
Sen terminals occasionally interfered 
with the world pnce structure ba«ed on 
U S Gulf pnces This interference was 

DOrtb d this poce^ihwj and Ctentueeos and 
AntiUa are to the south In view of the lun ted 
consumpitoo in Cuba this pnce-«hed was not 
important. From the North coast d Cuba 
east d Ha^-aru the pnce-tbed ertended to 
the East coast of Flonoa oorth of Munu. Due 
to iacic of freight rates for Meucan ports the 
irastem term nus of this pnce-shed caimot be 
calculated theoreuelly its tenzueus should 
be in Eastern ^ ucatao. 


sporadic particularly as Romanian 
pnces were adulterated by constantly 
changing export duties ** In \^ew of 
the progressiTO decline of Romanian and 
Russian exports m proportion to world 
consumption the effect of these lower 
pnces decreased m the 1930 s compared 
with the 1920s Before World War I 
Romanian and Russian pnces had been 
still more significant “ According to a 
United States Federal Trade Commis- 
son report Romanian pnces in the 
19308 were also not entirely inde- 
pendent of the United States Gulf 
pnce •* 

" P H Frankct £»ir>! talt of Petreievm 
Lendon 1946 p 146 

** Russian pnces becAme important in 1859 
after consinici on cf a 78-mle p prime to 
bypa&s the 3000-(oot somm l of the Baku Blsct 
Sm Railroad (Harold F UHhamson and Ar 
«»oMR.Dauin ’Du Afnttiatn Fttrelevm IitiuHry 
Eswsston 19S9 p. &J8 B) The ouibreak of 
w in 19M endM the permanent «£(> Seance 
of Russiaa pnces. 

’* Tie ItlerKolioneJ Cartel Com 

Pnst rd 82nd Copcnet 2nd Session 
Iniad Sates Cenvomnt Pnetiag OSiee 
I9aJ p. 3M 
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Romanian oil was exported by sea 
from Constanta and up the Danube 
from the Danube river port Gnir^iu 
As Constanta exported far larger quan 
titles than Giurgtu/* Constanta pnces 
generally also applied m Giurgiu Ro* 
minim export prices were therefore 
regional prices like Gulf prices 
To amve at prices in the area sur 
rounding Romania freight was added 
to Romanian export prices upriver from 
Giurgiu and across the Bladw Sea. 
Rledjfernnean etc from Constjinta 
During pcnods when Romanian export 
prices were lower than ' Gulf Plus 
pnces calculated for Constanta a minor 
price-shed between ' Romanian Plus 
and Gulf Plus pnces eiolved Due 
to the availabilit) of Danube transporta 
tion up to Ratubon (Germany), a fre 
quent location of this price shed was 
approximately along the water-shed be 
tween the Danube, and the Rhine, Elbe, 
and Oder river systems South of the 
Danube valley this price-shed frequently 
bisected Italy and the Rfediterranean 
between the Adrutic and Tyrrhenian 
Seas To the southeast Otis price shed 
was sometimes located in the Red Sea 
or in the northwestern Indian Ocean 
However, shifts m the location of this 
price-shed and even its complete dis- 
appearance were not unusual 

Soviet Russian pnces were and are 
toda\ established by government ac 
tion Like Gulf or Romanian pnces. 
Soviet Russian export prices arc regional 
in character and apply in all Black Sea 
oil ports (Batumi Tuapse Novoros- 
siysk) Despite the different method of 
determining prices in Russia geograph 
npor example In 1936 Constanta handled 
80 per cent nf all Koinsnlon petreleum produrt 
exports Giurjiu handled on!) 17 per cxnt the 
balance wai exported by railroad Crude at 
exports were not sgn feint. Haweter duriM 
World War II when no pnee fceroation took 
pl-ice Ciurglu handled up to S6 per rent of 
Komanian oil exports Dale arrording to Con 
xtiniin /V Jordani Tie MamaHim Ot! luJastry 
New york 1955 p 284 


ical proximity generally made Russian 
and Romanian pnces move together 
As a result no separate price sheds 
evolved Dunng the early 1920 s, how- 
ever, extremefy low Russian prices, 
followed by Romanian pnces, pushed 
the pnee-shed between these prices and 
Gulf prices several times as far w-est as 
Great Bncatn, and east as far as India 
Due to the instability of both Romanian 
and Russian prices many contracts in 
Eastern hemisphere countries specified 
that the lonest pnee calculated either 
according to the Gulf Plus or ‘Black 
Sea (Romania or Russia) Plus formula 
should apply on shipment 


A Comparison with Unitpo States 
Domestic Price Pattcrks 


This pattern of sliiftmg minor pnee- 
sheds related to subsidiary basing pnee 
centers connected to a major basing 
price region was nlsn found m the 
domestic market of the United States 
before the 1930 s At various times 
Oil City, Pennsylvania, Clevehnd 
Ohio, and Tul«, Oklahoma had been 
mijor base price centers and many 
towns in the Appalachians the Middle 
West California and the Southwest had 
served as minor centers In the early 
I930s Tulsa, Oklahoma (Group 3), be 
came almost Uie sole basing price cen- 
ter •* Its pnces were connected to Gulf 


*TIi» evolutionary change which memblct 
• mTor changes abroad was well described by 
Robert C Cutitiess Executive Vice-President 
of Standard Oil Company (Indiana) There 
was a period in the earlier stages of Stand, ml s 
develo^ent when the Company had as much 
as 80 per cent of the gasoline volume (n the 
Middle West Me had less need then to con 
ambr tite pricing poik es oi'our conpetitors in 
setting our own pr ces A price was established 
at ea» refinery and the p«led price in a given 
commooiiv was a mply the refinery price plus 
the coot of alt rail freight la tl e destination 
This charmingly simple state ol alTa ra 
fated to Ust fn the early 1930a new crude 
d aexrverves m the midctintineni area culminated 
in a fiood of gasoline muv ng by rail from that 
area into our market ng icmtury Standard 
wai compel l rd to meet that compeircnm by 
estoUshing iu prices in conform ty anih the 
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prices by the addition of pipeline or rail 
freight from Group 3 to Gulf of Mexico 
shipping terminals This freight \kas the 
same for all terminals m the Gulf of 
Mexico region for crude oil, pipeline 
chaigcs, and for products rail tank 
car freight was added Thus throughout 
most of the 1930 s nearly all the world 
possessed only one \er> simple geo- 
graphical pnee structure due to the 
direct connection betw een internal North 
Amencan (United States and Canada 
see Footnote 8) and Gulf pnees The 
absence of simitar connections to domes- 
tic markets also made Romanian and 
Russian prices less significant among 
world pnees 

PouTicAi. Prices 

Another category of exceptions jn 
the world price structure resulted from 
deliberate government action in oil pro- 
ducing countries Already pnor to the 
nationalisation of its oil mdustr> m 
1938, the Mexican Go%emment insisted 
on lower domestic pnees than ‘ U S 
Gulf Plus” prices Mexican export 
pnees which remained equal to ‘*U S 
Gulf Plus” pnees therefore, subsidized 
lower Mexican domestic pnees '* Thco 
reticall> , this should ha\e resulted in the 
establishment of a minor pncc-shed 
along Mexico’s border However, smug- 
gling frequently made this pnee-shed 
ineffective In Iran, an agreement be 
tween the produang company and the 
government established similar low do- 
mestic Iranian prices at Abadan to 
which freight within the country was 

currmt prve* at Tulu Oklahoma plus the 
emt ol rail transportation to dntinadon (In 
luW liackman Pntft Ae/iorr and Frafluet 
New >ork t96I p 103 | 

‘’This reduced investment in the Meaiean 
at in<lustr> The naoonal ted Mexican pru» 
leutn industry continued this practice and far 
many years sutered from a shortage a/ capita] 
funds. \\ J Levy TV Starii Jar 03 sn Dmt 
eping Coue'tvt prepared at the reiquest the 
International Bank for Rrronstruction and 
Devetopment, New York, 1960 p. ti. 


added Exports from Baku (USSR) to 
which freight was also added sometimes 
competed with inland "Abadan Plus” 
pnees As a result, a pnee shed divided 
Iran along a line connecting Tabnz, 
Tehra, and Meshed in 1937** Else 
where this pnee-shed followed political 
boundaries 

All these exceptional prices were re 
fated either directh (for example by 
taking an agreed figure or percentage of 
‘‘US Gulf Plus prices) or histoncally 
(by not following ‘ U S Gulf Plus' 
pnee increases) to the world basing price, 
and did not invalidate the pnnaples of 
the world pnee structure Analysis of 
exceptional pnees also emphasizes the 
Significance of political boundanes within 
geographical pnee structures 

Prices After Mored War II 

The pre-\\ orld War II pnee structure 
of cumulatively higher prices with in 
creasing distances from the United 
States Gulf Coast region encouraged a 
remarkably successful search for oil m 
other countnes The resulting expan- 
sion of exportable production outside the 
United States caused important changes 
in the pnee structure toward the end of 
World War II and thereafter This 
change was gradual and commenced 
with, first, Bntish and then Amencan 
Government objections to high pnees 
for products supplied for military pur 
poses in the Persian Gulf during World 
War n ** As costs of production in the 
Middle East arc substantially lower than 

’•Arrordin^ to the writer* observatiorw in 
Meshed trucking foe ijrqducl* in. dram# 

from tbe port of inUnd del very (Shall al Arab 
Pcnian Gulf or Caspiaa Sea) were added (o 
tbe reduced pnee# As trucking chaise* varied 
vmiuny from day to day the Iwation of the 
pnee-^M changH frequendy Ender these 
cood oons shoruge# of oil and additional knl 
fvemiunu were not oniitual rrerumabty this 
•rate of affairs pres-aited in many eountnes in 
(he fim decades of the al industry 

••Federal Trade CommiBion liirf n. 16 
» JSJ II, describe# in deuT the negotiations 
lor tbe changing of Peman Gulf price* 
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in the United States the profits from 
oil production with U S Gulf Plus 
pnccs were regarded as too liigh Due 
to these objections all Persian Gulf 
pnees were made equal to U S Gulf 
prices m 1945 This equalization fol 
lo\^ed the pattern of the earlier and 
continuing Caribbean price adjustment 
(in whidi governments played only a 
limited pan) exclusive of the deduction 
of United States import duties Pers an 
Gulf prices therefore directly followed 
all changes in the Gulf pnees of the 
United States 

To amve at pnees elsewhere freight 
was added to both the new and the 
old basing prices Mew price sheds 
therefore developed which separated 
Caribbean Plus from Persian Gulf 
Plus pncing areas A western price 
shed was located in the Central Mediter 
rannn extended theoretically across 
Afnca and continued southward from 
Capetown An eastern pnee shed was 
located in the Pacific Ocean east of 
Japan and Australia Due to restric 
tions on navigation near poles both 
pnee-sheds ran generally in a north 
south d rection As before a minor 
price shed located west of Cuba con 
tmued to separate the primary U S 
Gulf Plus pneing area from the Canb- 
bean Plus pnong area 

The rapidly growing volume of Middle 
&ist production and the simultaneous 
increase in U S Gulf pnees soon in 
duced further changes In 1948 at the 
ms stence of the Amencan Government 
which was then indirectly paying most of 
lie free world s oil bills the Western 
pncc-shed was deliberately shifted from 
the Central Mediterranean to Great 
Qntain Pness in the Persian Gulf were 
therefore calculated by adding to the 
U S Gulf price freight from the United 
States Gulf ports to Great Bntam and 
subtracting freight from the Persian 
Gulf to Great Bntam This method re 


duced Persian Gulf pnees befow U S 
Gulf prices as freight from United 
States Gulf ports to Great Bntam is 
S7 6S per too and from the Persian Gulf 
to Great Bntam $10 20*° Later in 1948 
freight rates from the Canbbean to 
Great Bntam ($6 55) were substituted 
for United States Gulf ports-Great Bnt 
am rates This reduced Persian Gulf 
prices stili further below U S Gulf pnccs 
without shifting the western price shed 
The eastern pnee shed remained located 
in the Paafic Ocean and was little 
affected by cither changes About the 
same time prices at Iraq pipeline ter 
minals on the Levant coast of the 
Eastern Meditenanean came to be deter 
mined in the same way but only the 
freight from the Eastern Mediterranean 
to Great Britain was deducted from the 
pncc-shed tn Great Bntam 
In 1949 the western pnee shed wis 
deliberately shifted to the Eastern 
United States north of Cape Hattenis 
Freight from the Canbbean continued 
to be added up to this price shed This 
change further lowered pnees on the 
Levant and in the Persian Gulf As the 
eastern price-shed remained m the Paafic 
Ocean all delivered prices m the eastern 
hemisphere were also reduced which 
aided economic recovery especially m 
Europe With the opening of the Trans 
Arabian p pelme from Saudta Arabia 
to Sidon in 1950 prices at this port were 
also included among Levant prices In 
view of the deduction of freight from 
the western price-shed the differential 
between Persian Gulf and Levant pnees 
waa therofore equal Jo tanker freight 
from the Persian Gulf to the Eastern 
Mediterranean and not to the cost of 
pipdine transportation between the two 
regions** Separate lower prices evolved 


** Ua ad States Htntimc Comm mon rates. 
See Table 1 

• Costs at p peline transportat on aie lower 
a taolcer freifthti fran ue Pmiso Cult to 
!d teiranean ( ncliri ng Sue* 


than taolcer ireivbti 
Uie Eastern bled te 
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at oil tertninals in the northern Persian 
Gulf (Kuwait, Iran) nhich are more 
distant from the pnce shed than ter 
minals in the central Persian Gulf 
(Saudi Arabia, Bahrein, Qatar) To 
compensate for \er 5 high port dues 
in the Shatt al Arab nhich are included 
m freight rates pnces at \badan (Iran) 
and Fao (Iraq) ^"ere further reduced 
below the le\-el of pnces at northern 
Persian Gulf terminaU Dunng the 
1950 s separate pnces began to be pub* 
li'hed in the East Indies These co\ 
ered Indonesian, North Borneo (crude 
od deln-ered fob Lutong, Sarawak), 
and imported oil (Fig 2) These pnces 
are calculated bi the addition of freight 
to Persian Gulf pnces and are thus also 
ultimatel\ related to the pnmar> U S 
GuU pnces. No minor pnce-sheds en 

canal must dua). The rwlun; pro6t on 
pipeline operauons has now to be diand with 
the countnee ahieh are <ros«d b> (be ^pcLse. 

os eh« operauen ibe pipebae fnm 
Iraq 10 the Lev'ant cout are themucaOv am* 
ilarl) calctiUted and then shared. 


close the ^•anous separate Persian Gulf, 
Le\-ant, or East Indian pnas, as these 
pnces are all directl> determined b> 
deduction of freight from the world's 
major pnce-*heds None of these de 
solopments changed the dependence of 
pnces outside the United States upon 
fluctuations m U S Gulf pnces. 

hs before World War II, freight rates 
for pnang were penodicall} determined 
in London Graduall> more sophisti 
cated methods of determination e\oh‘ed 
These methods neither increased proper 
tionalfj to distances nor reduced the 
gap between tj^pical and other rates of 
the preceding penod and actual rates 
paid These discrepancaes had little 
effect on the new basing pnces, except 
that occasional!) some companies an 
oounced slightlj different pnces for the 
same grades of oil m the same reg»n. as 
for example in the central Persian Gulf 
The existence of such differential pnces 
for an> length of tune pnmanij refects 
a lack of competition outside the United 



Fic 2. DnemuButs ^ 1950 pnces. 
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States This lack of competition further not be satisfied from the Middle East 


explains wh> all the new basing prices 
continued to follow U S Gulf fVice 
changes 

Despite the many changes which low 
ered pnees outside the United States 
in relation to United States pncea the 
governments of several oil producing 
countries, for example Iran, Ecuador, 
etc . made arrangements for even lower 
pnees for their own maricets m order to 
develop their local economy In view 
of the political nature of these arrange 
nients, ah pnee sheds enclosing these 
markets tend to follow political bound 
anes 

The Impact or the Su« Crisis 

Price behavior dunng and after the 
Suez crisis (I956~19f[r} illustrates geo- 
graphical aspects of the working of the 
pnee structure (Fig 3) As a result of 
die cloeing of the Sues Canal and the 
severe diminution of pipeline deliveries 
to the Levant demand nt Europe could 


Supplies were, therefore obtained m the 
United States thus raising U S Gulf 
iwices Caribbean prices increased by 
the same amount A shortage of tank 
ers, due to the need of transporting as 
much Middle East oil as possible by the 
much longer route around Afnca, raised 
freights substantially Higher U S 
Gulf prices and higher freights raued 
prices at the price-shed in the Eastern 
United States however, deduction of 
higher freight rates from the Persian 
Gulf to the Eastern United States re- 
duced all Persian Gulf prices Dunng a 
period of generally rising prices this re- 
duction was a strange phenomenon ft 
conforms however to the law of supply 
and demand, for during this penod ex 
ports from the Persian Gulf to Europe 
were reduced and no alternative buyers 
were available as the eastern price shed 
did not shift Levant prices increased 
slightly due to lesser freight deductions 
from the price shed As exports from 
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the Levant were limited to nations not 
participating in the Suez campaign this 
slight nse can also be explained m tenns 
of supply and demand Wth the resto- 
ration of normal conditions freight rites 
returned to lower levels however U S 
Gulf pnces remained for some time at 
the high levels of the Suez crisis As a 
result Middle East pnces (Persian Gulf 
and Levant) increased 

Recevt Changes 

Successive increases m U S Gulf 
pnces since World War II had made 
the unchanged import duly of lOJ^ cents 
per barrel relatively unimportant “ Due 
to the shift of the western pnce-shed to 
the Eastern United States foreign oil 
could effectively compete in the Amer 
I ran market The use of lower actual 
freights rather than the rates deter 
mined m London for the purpose of 
pricing gave additional encouragement 
to foreignoihmports These low freights 
were the result of excessive tanker con 
struction the impact of the economy 
super tankers (over 40 000 tons dead 
weight)** and the reopening of the 
Suez Canal As a result foreign oil was 
detis-ered not only to the East Coast 
but also to Cabfomia and the Gulf Coast. 
Calculations using foreign basing pnces 
and low freights indicate that theoreti 
cally dunng recent years the western 
pnce-shed was located as far inland as 
Western Pennsylvania (inland freght 
charges added) 

According to the working of the pnee 
structure an increase in United States 
nTTpofC tfirCies" woai\f Aave dkciTasea’ 
Canbbean prices by the same amount 
Most likely Middle East pnces would 
have followed the Canbbean price red 
duction to prevent a loss of markets in 

*iDunDg recent yeus tfie Unted States 
import duty was about 3 per cent of Oie value 
ot 36* API ty crude c»I before WoHd War 
11 It «-as usually about 10 percent. 

nMetamid eil p.21S 


countnes adjoining the fSorth Atlantic. 
This pnee reduction would have ad 
verscly affected not only incomes in oil 
prtxlucmg countnes (through profit shar 
tng in oil company operations) thus 
increasing their political instability but 
would also ha\e negated entirely the 
effect of higher import duDes For this 
reason the Government of the United 
States first expenmented with Nxiluntary 
import restnctions and in !959 intro 
duced severely restnctive import quotas 
As a result the Amencan market is today 
very largely insulated against the effect 
of both low freights and any lowenng 
of foreign prices Although the western 
pnce-shed remained in the Eastern 
United States and although fluctuations 
inU S Gulf pnces still pnnapally deter 
mine pnee fluctuations outside the 
United States this country ceased to 
be the marginal market capable of ab- 
sorbing increases in foreign oil produc 
tion These increases were substantial 
dunng recent years 

Already before the introduction of 
Amencan import quotas this economi 
cally strange state of affairs caused the 
evolution outside the United States of 

unoffinal discounts from pnces con 
forming to the world pnee structure 
( offiua] pnces) To protect their m 
comes the governments of oil producing 
countnes have generally tned to mam 
lam oSiaal pnces for example b% 
means of a world wade export restnction 
scheme This and other schemes failed 
for lack of support from all major o 1 
producing countnes and the pnee 
sOrtfirfure reneuns very unsta5i% ll'tdi 
the effective insulation of the Amencan 
market the increasing volume of com 

** Fer example Iran insisted on leea ning 
the share of export markets which t helcf before 
the nationalizauon of its ^ industry in 
other countnes demanded a share of world 
inaikets not based on past exports but on their 
hgh production potentiaU Tbe Sonnet Union 
alM requested the share ol European markets 
which the had held m the e^y 1920 s. 
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jxtJtion in tiiropc mav «ow replace 
U S Gulf prices v.ith EurojKan fun 
damenta! basing prices This possible 
trend towards a "ficie speetnim **• of 
oil prices located in Itat> , wtlh its man) 
competing refineries uas atread) con 
sidereal shorti) after the end of the 
Suec cnsis Alternatively the norld 
pnee structure can be expectcil to break 
do'll n into a senes of geographical!) un 
rchted paces maintained b) agreement 
between governments, as for e'tamjJe in 
the intermiional sugar trade (Fig 4) ** 

Nfw Uxstve Points 

In 1950 pnee instabiht) was increased 
by the establishment of another basing 
jKimt at Bougie (Afgena) for exports 
from the Sahiran oil held of Hassi 

•Will# O'Jenin \e»» Sente# New >«rV 
M*rrh JS I9jr 

• Unti rveendy Cuhi uld iugar at iubtuo 
tially d (Terent pneei lo th« Un ml States 
(^htghnt priMj metntjcri cf the Inieinattoaal 
Siirar Astetiment (Sw-edin Jipio etc.) and 
other# (Soviet Ualcn lo««tt pHee) 


Alcssoud Bougie prices were rjuoied 
about S per cent below Middle Cast 
Plus (Persian Gulf or levant)’ prices 
Dae to the relatively limited tjtianfitics 
of Sahara oil so far available the cstab 
lislunent of Bougie prices has not created 
any efTeettve pncc*shcds in the western 
Mediierranean and Us vicinit) and the 
price was subsequent!) raised to con 
form more w ith oflicial pnccs 

Dunng 1961 an even lower price than 
that originall) prevailing at Bougie was 
announced for Lil))Tn oil fob Mersa 
el Uregi on the Gulf of Sirte Mersa el 
Brega is the terminal for the 30-inch 
diameter pipeline from the Zcitenoil held 
of intenor Libya which is potential]) a 
large supplier For this reason Mersa el 
Brega pnc« ma> not onK set regional 
pnee standards for other Lib) an oils ex 
peeled to enter uorJd markets during 
the next years but may also affect the 
prices of other Saharan and Middle Host 
Oils As on/y test tanker loads have so 
far been shipped from Mersa el Brega 
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the full impact of the new pnce on pnce 
sheds cannot >et be ascertained 

Wth increasing production m Nigena 
and Gaboon both on the Gulf of Guinea 
Alaska and Northwest Canada and 
other countnes or regions in nian> parts 
of the world without consumption new 
basing points ma^ be established Addi 
tional supplies from Russia arc also 
entering world markets and are sold to 
destinations as far awa> as southern 
South America and Africa Russian 
pnees fob Black Sea ports v-ary »nh 
the destination of the oil Generallj 
pnees for export to the free world are 
below Middle East Plus or Canb 
bean Plus equi\alent5 although pnees 
chaiged to satellite countnes of So\net 
Russia appear to conform to such equiv 
alents” ISew pipelines reported to be 
under construction to new terminals on 
the Baltic Sea (either Kleipeda Lithu 
ania or Schwedt East German}) are 
expected to increase the v’ofume of 
Russian exports and thus ma) ha\e 
repercussions on world pnees and basuig 
points 

COMXt.SlONS 

Dunng the last decades there has 
been a change from a single-base to a 
mulu base w-orld pnce structure How 
e»'er onlj one base responds <iirectl> to 
market mechanisms and its fluctuations 
are followed b> the other bases The 
fundamental relations between all bases 
(equalization, plus or plus minus 
freight) are independent!} determined 
by gorernments and companies. For 
this determination the location of pnee- 
sheds is most important. The geo- 
graphical shifts of pnee-sheds demon 
strate the vitality of the growth of the 
oil industr} and its relationship to gov 
ernmental Control The lack of correla 
tion between the location of the major 
pnee-shed and the fundamental base of 
n Horton B Coniien So%Tet Pnerng PoliCY ” 
IwUmattenaJ OJaun July 1960 


TABLE ill 

SeucTEOCOWAUTTTzoTXUiATKniiLrsica mat I9«l* 




Crmitta 

IjSah-jSV 
AF! XTwrllyi 


t; s.cvs 

C<MM 

C^nl Bmua Cuf 
ak.a.^ 




Dot ATTiUbIr 
9 9/10 iU 

9 7/9 9 

10 «15/10 t 


rtSr Above orteA Atr ooc irnctly cooipmb^c AJ ecA 
aH oAAEtT (LeaiatiA.1 ait Allviped for ua Irade pobL^ 
Tbe,c prleef «ttt obruoe^ or calnlatnl from 
canrn psbLcAtlooi IFUtu OCptm. Sew beik 03 a>4 
Ca, /«seTA< TdIb, OUa^isia Por^tnm Frcii Simu. 
L^nlofi) to five A ttoiaie ^ tbe ^rfcl price MioctAie. 
Oac to niaoffclAj diKKBU these S^nrs do Mt compleiclT 
trSect ActAAl pncee ebu.ited la tndiAc. 


tfte pnce stnicture is a significant cause 
of instabiht} toda} Stabihty m a 
multi base structure is aided if the 
niajor pnee-shed is located in an active 
market capable of absorbing increases of 
production Within any world wide 
geographical pnce structure exceptional 
price regions ma} exist These excep- 
tions are the result of political arrange 
ments and their pnce sheds tend to 
follow political boundanes 

Both the single and the multi base 
pnce structure conform with the models 
of -patial economics” In their ei-olu 
turn and patterns the world wheat mar 
k«ts resemble the geographical structure 
of Oil pnees ** Exceptional poJiPcal 
pnees with pnee-sheds following political 
bOundanes are also charactensPc of 
wheat markets. In man} cases the 
effect of political boundanes on the loca 
tion of jmee-sheds u also i,-ery smular 
The importance of get^raph} in inter 
uabonal pnees is not reflected in retail 
pnees. Tanffs and taxes create a lack 
of proportion between international 
Ibices and retail pnees so that \ irtuall} 
W> evidence of basing points pnee- 
” For exampfe in Aufust L6sd> Fir Ece- 
toca MKi New Haven 1951 
"/W,p.420 



GEOGRAPHY OF WORLD PETROLEUM PRICE STRUCTURE 377 



sheds or freijtht addition or deduction 
remains D (Terences in retail mark up 
appear to be a minor cause o( distortion 
As a result! regions located on price 
sheds do not have the highest retail 
prices for example pnccs m New York 
City (Fig 5) According to the pnee 
structure all European retail prices 
should be lower than New ^ork City 
prices in fact they are not Gco 
graphical d stortions are most marked 


within Europe Retail prices also differ 
significantly from state to state within 
the regions of the United States as for 
example between New \ork and New 
Jersey in the Northeistern United States 
region These distortions of retail pnees 
restnet many markets by sevcrclj re- 
duang econonne responses to interna 
tionni price changes and are another 
Significant cause of the instability of 
geographical price structure 





MIDDLE EAST OIL 


THE PLAIN OF OIL 

More than 60 percent of all the oil 
at present known to exist in the 
world lies under the Middle East. 
Count it more practically of all the 
oil reserves presently being draam 
upon for international trade to any 
significant degree, the Middle East 
possesses more than three-quar- 
ters About two-thirds of the oil 
Britain uses comes from there, 60 
percent of the European Economic 
Community’s oil supplies, three- 
quarters of Japan's. If it 
were not for American pro- 
tectionism, a sizeable chunk 
of the United States' con- 
sumption would be supplied 
from there, putting its own 
higher-cost wells out of bus- 
mess. As of today, the Mid- 
dle East still deserves the 
name of the place where 
Reynolds first sti^ck com- 
mercial oil there }ust 57 
years ago last week — 
Maidan-i-Kaftun, the Plam 
of Oil 

As of tomorrow, too, oil 
— and gas — will be found 
elsewhere, probably nearer 
to market Nuclear energy 
is coming down to the costs 
of apractical, workadayfueL 
Techmlo^ gets mare and 
more production out of all 
kinds of fuel Nevertheless, 
postulate the rates of eco- 
nomic growth continuing that 


we all expect nowadays, and the 
world's energy needs grow almost 
alarmingly Alarmingly, indeed, if 
it were not for oil Over the next 
generation, energy demand may 
grow two-and-a-half times, and un- 
til say close to the end of those 25 
years, oil will probably have to sup- 
ply the biggest part of that increase 
And as Mr John Loudon, who is re- 
tiring as semor managing director 
of the Royal Dutch/Shell group, said 
in the Cadman Lecture last month, 
'On current evidence the largest 
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proportion of the increase required 
will have to be supplied from the 
Middle East ” 

During the past five to ten years 
— since Suez, as it happens, but 
those politics are only part of the 
tale — the circumstances in which 
this prodigious flow of oil from the 
Middle East to the worlds indus- 
trial countries takes place have been 
altering, with an accelerating rate 
of change During the next five to 
ten, the structure of Middle East 
oil supply looks to be in for even 
greater change Under Increasing 
economic pressure and political 
temperature, established relation- 
ships are melting The concession 
terms of companies that have long 
been producing oil in the area and 
exporting it have been modified, 
steadily but of late sharply, to give 
the host governments more oil in- 
come New concessionaires have 
made deals on even more generous 
terms Above all, the host govern- 
ments’ own oil companies are mov- 
ing into the business 

This is not entirely a matter of 
money — though the comparably 
prodigious flow of oil royalties and 
taxes into MiddleEastem treasuries 
will swell in volume, and be sup- 
plemented by shares of profit, once 
the oil now being sought on these 
new terms is found, developed and 
sold. It is to some degree a shift of 
control a little less in the hands of 
international companies that treat 
wiiit guvermnwialr 
behave on the whole commercially, 
a little more into tJie hands of pro- 
ducer governments that behave po- 
litically Iwt may be obligedinfuture 
to think more commercially 

But these host governments too 
are possessing themselves of di- 
lemmas On the one hand, inn world 


of ol{ surplus, they want to get the 
highest value they can for the oil 
already eiqiorted from their coun- 
tries — to keep up not only their 
own revenues, but oil prices too 
This could, before long, bring them 
into positive conflict with the inter- 
ests of western consumers On the 
other band, each wants the maxi- 
mum oil development of its own 
country now, and by new oil compa- 
nies, plus their own national com- 
panies Make the concession agree- 
ments draw the bonuses get the 
national company seriously into 
business Fine but a few years 
down the road, if they find the oil 
as both parties hope, this new oil 
wilt be swelling the surplus 

This Is the main economic dilem- 
ma of Middle East oil today (let 
alone the dilemmas of the compa- 
nies) But there are political ones 
too Arab socialism, as yet, does 
not have too much leverage on Mid- 
dle East oil But if this is still true 
in a few years time, it will not be 
for want of trying 

The western oil consumer cannot 
do much about all this, and perhaps 
for the moment he does not need to 
But he does need to watch it 

OIL ON NEW TERMS 

Signature of an Iraq oil agreement 
if it can finally be achieved in Bagh- 
dad in the next few weeks, will put 
the seal on the second basic new 
ulftci’ irgivetf i)y lihr imoUr linVnnr- 
tlonal oil companies in the Middle 
East this year This one has taken 
more than 18 months patient nego- 
tiation, following on two years of 
deadlock under the late General 
Qasim's nationalisation Law 60 of 
1861, punctuated only by occasional 
feelers from either side The Iraq 
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Petroleum group wiJI get back its 
rich known oilfield of North Ru- 
mella, a Joint exploration company 
with the Iraq National Oil Company 
will seek to develop oil in another 
8-9 percent of the original nation- 
wide concession area, a long list of 
outstanding points at issue between 
the companies and the Government 
have been cleared up, and INOCwlll 
be tree to make any other explora- 
tion deals that it chooses with all 
comers, from East perhaps as well 
as West 

This deal over Law 80, to which 
the companies are now askedtogive 
some form of recognition after long 
having argued that It was ultra 
tires, may clear the way too for 
Iraq to follow the other Middle East 
member governments of the Organi- 
sation of Petroleum Exporting Coun- 
tries in working out an acceptable 
formula for the ejqienslng of royal- 
ties — the “OPEC settlement' of 
early this year That settlement has 
cost and will cost the major com- 
paraes a lot of money — perhaps 
steadily more per barrel over a 
period of years Nevertheless, it 
did finally nail down any possibility 
of 'unilateral action” by OPEC gov- 
ernments on three issues they had 
raised — marketing allowances, the 
expensing of royalties, and the res- 
toration of posted prices for crude 
oil in the Middle East to the levels 
from which they were reduced in 
August-September 1960 (Iraq, too, 
liai 'oevn Mie menfoer MtA wanted 
unilateral action. ) Formally, it lifted 
the state of dispute in which OPEC 
had been with the companies since 
June 1962 

Will congratulations on all sides 
soon be in order? Perhaps But is 
this the beginning of period of rela- 
tive tranquillity in this character- 


istically perturbed area, at least 
economically U not politically? 

By no means 

Uttftmslicd biitiuess tcilh OPEC 
First, there remains some unfin- 
ished business in the OPEC settle- 
ment itself One of the countries 
whose government agreed to ft at 
the end of last year, Kuwait, has 
still not ratified the agreement Its 
National Assembly, set up by the 
country’s Ruler ordy a short time 
ago, flexed its muscles and declined 
to approve the supplemental agree- 
ment on royalty expensing without 
lengthy and detailed scrutiny The 
fact that Kuwait has not ratified yet 
will make it no easier for nego- 
tiators in Baghdad even to consider 
thinking later about the terms on 
which Iraq might be induced to drop 
its objections to the deal as an in- 
fringement of national sovereignty, 
and to accept the benefits that it 
would bring in higher revenue 

Libya, another member ready to 
accept a royalty expensing deal at 
the end of last year, has found it 
hard to do so for more practical 
reasons Its present concessions 
relate Income tax to "realisations” 
— ie the prices at which oil Is ac- 
tually exported, notthepostedprlces 
to which other OPEC governments 
in the Middle East have their taxes 
pegged. But the final OPEC settle- 
ment included, in order to moderate 
the cash effect of eiqjensing royal- 
ties, a discount for tax purposes off 
posted price Standard Oil of New 
Jersey, Libya’s biggest producer, 
in fact exports most of its oil at 
posted price, and has offered Libya 
a deal comparable to those in the 
other countries — provided other 
companies operating in Libya are 
obliged to do the same 

But this would mean requiringthe 
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companies of the Oasis group, sec- 
ond largest producer in Libya, also 
to pay tax related to posted price 
They say they cannot, theyare man- 
aging to export this oH only by ac- 
cepting very large discounts Ifthey 
suddenly had to pay far more taj^ 
they would be unable to cover it In 
their prices, and have to cut back 
exports, and Oasis is now providing 
Libya with mostofltsej^ort growth 
Libya would Incidentally have to 
amend its existing petroleum legis- 
lation. But Us dilemma Is economic, 
not legislative It cannot get the ex- 
tra that Esso offers unless it makes 
the other companies pay as much 
per barrel, and If it were to make 
them pay as much, it might face cut- 
ting 0 // its growth In production and 
total revenues 

Ask me a ^uesUm? No The ma- 
jor companies, moreover, inphras- 
Ing the terms of their supplemental 
agreements with Middle East gov- 
ernments this year, have neatly 
guaranteed themselves further dis- 
pute with these OPEC members 
They agreed to consider a further 
reduction, in 1967 and after, of the 
discount for tax purposes written 
into this settlement for 1964, 1965, 
and 1966, taking into account such 
evidence of the state of the market 
as the member governments could 
put before them Thisclearlyinvited 
said governments to find out what 
actual prices were being paid lor 
Middle East oil, as distinct from 
pvKsilavf »ihmrihft*A5Vifa‘ 

find It out than from these major 
companies who are producing the 
bulk of this oil? Predictably, there- 
fore, the companies fairly rapidly 
received letters asking for details 
ofthepricespaidonthelractual sales 
of oil during 1964, andfor continuing 
data as 1965 and later 1966 go on 


Inviting the question did not mean 
that the major companies had any 
intention of answering it Without 
quite conveying a flat “No," they 
tove made it known to the govern- 
ments and to OPEC headquarters in 
Geneva that they are not prepared to 
provide the price data that had been 
requested indeed, they have not 
promised to provide any pnee de- 
tails at all This because itwouldbe 
divulging commercial information 
that might be used commercially 
against them — for example, by the 
National Iranian Oil Company, which 
has already ventured into the world 
market with oil at cut prices This 
argument, whichwillbecometenable 
eventually, is tenuous as regards the 
next few years, at all events, the 
companies should have thought of it 
before inviting the OPEC govern- 
ments to find out the state of actual 
prices The dispute rumbles on, so 
far in tow key OPEC has other 
questions of prices, no doubt, to 
consider But before tong, if unre- 
solved, this issue must inevitably 
produce trouble 

Phrasing any terms on which the 
Iraq government could accept the 
OPEC settlement — with due regard 
to its sensibilities and also to those 
of governments that were readier to 
agree last autumn — may also not 
be easy Anythingagreedlnlraqthls 
spring and summer is guaranteed 
some quite hawk-eyedattentionfrom 
neighbours such as Iran and Saudi 

Getting into the act Terms of any 
Joint exploration venture with INOC 
in Iraq, for most of the companies 
concerned, will representtheirfirst 
acceptance of government participa- 
tion as an equity shareholder in oil 
search and development This form 
of concession — the national com- 
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pany need not come In until oil is 
found in commercial quantities, and 
its equity investment may be simply 
a matter of foregoingsomeolits oil 
revenues until the share is built up 
by Installments, over years — has 
become almost de rigueur for new 
concessions in the hUddle East in 
the last six or seven years But up 
to now, of the seven international 
majors, five of which are Iraq Pe- 
troleum Company shareholders, 
only Royal Dutch/Shell has gone in 
for such deals in Middle East pro- 
duction, and some of themhave hith- 
erto set their face against any deals 
involving sizeable government par- 
ticipation- 

From vhat one hears, the terms 
of the new eiq>loratlon venture with 
IKOC may not look quite as favour- 
able to the government as the con- 
cessions that Iran granted to Shell 
among other companies offshore in 
the Persian Gulf early this year or 
that Saudi Arabia in April signed 
with a French state company, Auad- 
rsqj ISOC will not necessarily come 
in as a partner for as much of the 
capital as Iran’s 50 percent for the 
National Iranian Oil Company or 
Saudi Arabia's 40 percent (with 50 
percent voting rights) for its own 
Petromin. 

Much will dependonwhetbertbere 
IS a royalty fully expensed, as it is 
in the Saudi Arabian deal, in the 
Iranian concessions offshore, no 
royalty is payable Another keyfac- 
tor will be whether there are pro- 
visions obliging the private part- 
ners, if the national company does 
not manage to dispose of all the 
crude to which it will become en- 
titled, to ‘buy back* the remainder 
at ‘halfway price’ — i e a price 
hal f way between theproductioncost 
plus tax and the posted price In 


Iraq, as the government at present 
sees it, there will certainly be no 
question of agreed discounts off the 
posted price which may reduce the 
private partner’s tax liability, as 
there might be in these Iranian op- 
erations Iraq, at any rate, argues 
that this particular part of its new 
deal will bear comparison with the 
best that its fellow member govern- 
ments have been extracting (admit- 
tedly aloi^ with large cash bonuses) 
from newcomers and Shell Mr Wat- 
lan, Iraq’s able oil minister, has 
called it a •75-25’ deal 

Jlfosf faioured something or other 
But these new participation deals 
will be compared not only with each 
other, but ^so, Inevitably, with ex- 
isting conces^ons, including the 
traditional big four in Iran, Iraq, 
Kuwait, and Saudi Arabia. If and 
when the Auxirap concession some- 
where off Saudi Arabia’s Red Sea 
coast ever produces oil (nobody 
knows, remember, and at bestit will 
be a matter of some years yet), how 
will the government’s take from this 
oil compare with what it gets out of 
Aramco, for example? As a rough 
and rea^ guess, assume that the oil 
produced can be sold for, or at any 
rate •posted’ at, the same price as 
say Aramco’s34degreescrudefroni 
Has Tanara, §1 80, and that both 
have a production cost of say 20 
cents Then on present figuring, 
Aramco would be paying the govern- 
ment about 84 cents onsuchacrude, 
and from Auxirap the government 
and Petromin (with an investment of 
40 percent of the capital involved) 
could get $L20-$1 30 

Those assumptions are fanciful 
(for one thing, identical crudes with 
identical costs at these tsro places 
would protably havedifferentpnces 
posted, because the Red Sea one 
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would be so much closerto market) 
But comparisons of this kind ate 
going to become the currency of ar- 
gument between governmentsandoU 
companies throughout the Middle 
East as soon as some of these new 
concessions start producing oil, and 
their costs become knowa If the 
physical costs ofproductiononthese 
new concessions compare with the 
old (this is unlikely, because most 
are offshore, where costs are gen- 
erally higher), then the governments 
will be quoting cents per barrel to 
their traditional tenants lithe costs 
are out of line and the comparison 
in cash terms less impressive, they 
will no doubt quote percentages of 
net profit paid on the new concea- 
slons to put pressure on the old 
This year’s royalties settlement, 
too, incidentally, helpedto strength- 
en the interest In such comparisons 
The major companies, in agreeing 
to the Increase of about 3-4 cents 
per barrel that this OPEC settle- 
ment involved, stipulated a ‘most 
favoured company* clause protect- 
ing them from being charged more 
than any other company would be if 
it applied the terms of its own con- 
cession to the circumstances under 
which they produce oil In one way, 
this stipulation looked almost im- 
possible to interpret on any agreed 
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basis in another. It will further have 
stimulated the comparison of differ- 
ent kinds of concession relating to 
different basic circumstances Some 
of the Middle East governments have 
■most favoured nation’ clauses 
written into their owm concessions 

— usually related to the cash amount 
per barrel of payments made by the 
same concessionaire company to any 
other Middle East government 
These clauses never seem to have 
been Invoked they were in any case 
worded more restrictlvely than the 
most favoured company clauses that 
the major companies managed to get 
into their supplemental agreements 
this year But they will no doubt be 
dusted off for inspection some time 
sooa 

A quite different problem — and 
in some ways larger — posed by 
these deals on new terms, tor Mid- 
dle East governments as well as for 
established compames there, Isthat 
they promise, fairly soon, a lot 
more oil Not all the new venturers 
off Iran are dogged by the bad luck 
that has forced Shell to go on bidding 
so high to try to find Itself "cost 
oil* (i e , its own, nototherpeople s 
purchased at some margin above 
cost) These are slices of the most 
■prospective* oil area on earth one 
must assume that by the early sev- 
enties they will be able to produce 
very large additional amounts of oil 

— If anyone can sell it 

Pariictpation (n pnce-cultiiig 

come sea-change in the next five 
years or so, one thing Is certain 
nobody is going to be able to sell 
this additional oil at posted prices 
Already a sizeable preportion of the 
oil e^rted from the Middle East 
moves at discounted prices, as to 
the rest, invoiced at posted prices 



384 


FUEL me^t:rals and energy production 


into integrated producers' own net- 
works, the same effective discount 
ha s to be taken somewhere, ard 
shown as losses on tankers, refin- 
ing or marketing And the newer 
producii^ areas and concessions, 
which over the last five years have 
been making up more and more of 
the growth in total eiqxirts from the 
Middle East and Africa, have gen- 
erally had to accept the biggest dis- 
counts of all (like the 60 cents a 
barrel discounts bj the Oasis group 
that are setting libj^ such a conun- 
drum at present) 

Participation by national compa- 
nies in these new deals has become 
popular in the Middle East not 
merely as a way of increasing the 
the government gets on each 
barrel of oiL It represents a genu- 
ina desire to gam experience in 
management and real dedsion-mak- 
ing IS the market for these coun- 
tries’ most important product This 
aational aspiration is much more 
than a money-grubbing on<» Never- 
theless, it wiU be somewhat iromc 
for these national compames’ im- 
tiai ei^enence in the oilbusinessto 
involve them in undercutting the 
very prices that their governments, 
as OFEC members, are pledged to 
try to support ami, if possible, to 
increase 

It would need deep polibcal sob- 
danty m this oil-producir^ govern- 
ments’ trade umon to shRe the 
temptation — indeed the compul- 
sion — to cut prices in order to get 
Into the world oil market After all, 
the govemmects’ «puty stakes are 
limited (and will have been sub- 
scribed painlessly over time as oil 
revenues from the concessionsbmld 
up, to say nothing of the enormous 
cash bonuses most of them got to 
start with) U the choice is between 


not cutting a cent or two more a 
barrel or not getting one's oil sold 
(hence DO income whatever), it will 
need fortitude not to take the cash 
and let the political credit go Par- 
ticipation ventures in which a na- 
tional con^iany did not manage to 
make an apparent commercial suc- 
cess might, alter all,forfeitanother 
kind of political credit, nearer home 
This promised further flood of 
fresh oil wil! present problems for 
the established oil companies — and 
for OPEC as well At the end of last 
year OPEC committed itself to mea- 
sures to bolster up the price of oil, 
yet the extra oil that its member 
cmintries hope to be in a position to 
produce in a few years’ time mast 
inevitably contribute tosofteningtbe 
market further These coocessioas, 
certainly, are for the most part still 
years away from prodicbOD if 
OPEC has managed tothinkupprse- 
bcal ways of operating to harden 
prices, teen it has a year or two la 
which to try to get them working It 
probably h^n’t, m which case the 
problem cannot get any worse, if 
something is impossible, nothing 
can make it more difflcolt. 

By committicg itself tothislabair 
of Sisyphus, OPEC has, however, 
made itself rather vulnerable over 
the next few years to accusations of 
beii^ ineffectual It may well achieve 
something, via member govern- 
mecls, from arguments with the 
companies next year about royalty 
expensing for 1967, bat thatwiUfol- 
low from this year’s settlements, 
rather than show anything really 
new By tadding prices, it has cho- 
sen the big target great kudos, if 
anything IS achieved, if not, renewed 
criticism for biting off more than it 
(or possibly anybody) couldchew 

OPEC has devoted critics some 
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of them with ambitions to 
ment (read •supplant*) It The Arab 
League continues to nurture hopes 
of formlni; an Arab Petroleum Or- 
ganisation tts committee of 'Arab 
oil cx))crts* pasted some more res- 
olutions about it only a week or two 
ago As an article looking; at Middle 
East politics says, this orRanlsa- 
Uon is unlikely ever to ert oft 
the Ktound. But Epypl, orl?tnatly 
responstble for the idea, nov has 
hO]>es of livening up OPEC in a dif- 
ferent way — b} quallfylni; as a pe- 
troleum exporllnt? country If you 
can’t beat them, join them Eforpt 
was already at this year’s Arab Pe- 
troleum Conftrcfls sugRcstlng that 
OPEC was probably short of really 
qualified technicians and petroleum 
exports, and that its own (graduates 
— who arc competent ^ might be 
Iflad to help 

EgiTjUans have not yet made much 
contribution to serious economic 
discussion of the world oil Industry 
Their own policy, which unites con- 
cessions on pretty weak terms with 
larg« words about controlUnq com- 
panies and a probable readiness to 
nationalise any compary whosepar- 
ent company gets loo kind to Israel, 
displays a certain amount of treble- 
think. But their main emphasis, 
clearly, is on the political posslbit- 
Kles of Middle East — particularly 
Arab — oil And if they could get 
into OPECwithoutbelngblackballed, 
the Egyptians could perhaps bo con- 
fident of making it, too, more poUlI- 
cally oriented. 

Dfcalhh^ doten OrtC’s neck So 
far, the Gonev'a organisation has 
shied off politics, sensibly enough, 
being in Europe may have helped It 
do so, Instead of being In the over- 
heated political atmosphere of some 
Middle Eastern capital Politics do 


play tlielr part already In Middle 
East oil targalnlnfr the dangers of 
instability In this state or that have 
to be taken Into account by compa- 
nies planning Urge-scate invest- 
ment there It may be, even, that 
concerted negotiations iike those 
over royalty ejqienslng can be ad- 
vanced or retarded somcwliat by the 
ebb and Dow of political tides in the 
region generally Out of late they 
have receded from the discussions, 
lowering this element of the tem- 
penture has been one of OPEC’s 
achievements To reverse that — 
and bring -oil as a political weap- 
on* buck to the centre of things — 
would be a step back, replacing 
•Ice-cold logic* by nationalist emo- 
tion Sflddie East oil has enough 
rods In pickle for Its own back with- 
out that 

Industrialised countries that have 
been growing steadily more depen- 
dent on oil for their own continued 
economic growth are naturally 
afraid that some of the Middle East 
rods may bo In pickle for /A<fr 
backs, too The commonmarket,for 
exantple, would Ilkeanenergypolicy 
based on ensuring "security of sup- 
ply* coal protection, divcrslQca- 
tlon of foreign energy sources, and 
ventures by Community companies 
Into the Middle East Itself are some 
of Its expedients Coal doesn't pro- 
tect enough and costs aloL Dlvcrsl- 
flcatlon, except where it brings in 
nearer-by sources of cheap oil like 
Libya, Is a debatable bet, and Libya 
long ago Joined OPEC, and would 
probably be in any Arabalternatlvc, 
too Whether Community companies 
have any particular magic to ch.irm 
Arabs remains to be seen More de- 
pendable bets as Insurance for se- 
curtljr of supply — of which Aliddle 
East landlords, too, have to take 
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note — are cheap nuclear power 
from stationi? like Britain's AGR 
and the chances of off-shore petro- 
leum being found near markets 
e:q>lorers like DP's Sea Gem drill- 
ing in the North Sea Fuel — not Just 
oil — is where jou find it 

GETTING AND SPENDING 

Rising two billion dollarsa >ear, 
for a total population of around 35 
million. That oil Incomealoneaver- 
ages out to a pretty comfortable In- 
come per head for anj five under- 
developed countries, even if not all 
of these Middle East oil pcoptesare 
Kuwait-rich Or it would, If the bil- 
lions were averaged out 

Looking forward, oil exports from 
their main concessions will go on 
rising, with a probable growth rate 
from here to 1970 of 4-S percent a 
year, and they canprobablyhopefor 
some increase Inthelrrevcnuefrom 
every barrel (which Is more than 
the people who sell the oil can) to 
multiply their growth In total reve- 
nue Even faster growth In e^qrorts 
— and total government revenue — 
can be expected for the newer Mid- 
dle East concessions, some of this 
further money will come to the es- 
tablished producing countries, some 
of it to the smaller sheikhdoms 
In practice, the income never is 
averaged out — between countries, 
or within them Iran, the oldestpro- 
ducing Country in the region, pos- 
sesses about two-thirds of the pop- 
ulation but gets only about aquarter 
of the revenue, It feels that it has 
never been allowed to make up for 
the ground It lost in the production 
race during the two years of nation- 
alisation under Mossadegh, and for 
years looked particularly Jealously 
at l^wait, where most of the bal- 


ance of oil exports was made up Of 
late, however, Iran h 2 s been able to 
put on a spurt 

These Middle East landlords have 
looked abroad, too, to see how some 
of the others are doing Their own 
unit revenues In cents per barrel of 
oil — ranging from about 67 to 88 
Cents (Qatar) — never appear quite 
to have matched V'cnezucla's Of 
lale, they note lhat Ubya'sunltrev- 
cnue, when oil Is moved at posted 
prices, probablyexceedsanyoflheir 
own, but they can console themselves 
partly with the fact that a large and 
growing proportion of Llbj’an oil Is 
sold at discounts deeperthananythe 
Middle East has customarily to ac- 
cept, and that the Libyan govern- 
ment revenue on such deals is not 
protected as their own would be 
(The consolation Is only partial, the 
chances are that this cheap Libyan 
Oil is bought instead of oil from 
somewhere In the Persian Gulf.) 

Within the countries, the oil bene- 
fits are spread unevenly too This Is 
no longer the tale of sheikhs squan- 
dering their royalties on palaces 
that iliddle East travellers used to 
tell There Is a largeamountolcor- 
rvq^tlon still, particularly In some 
countries, probably still more 

waste But these nolongerhappenso 
much for want of trying; it Is be- 
cause much of the trying to achieve 
commercial and fiscal virtue is 
pretty amateurish 

All the Middle East oil countries, 
nowadays, would subscribe to the 
doctrine first enunciated by one of 
Iran’s earliest planners "No Mid- 
dle East country has the right to 
spend the Income gamed from sell- 
ing a wasting natural resource sim- 
ply as current income It must be 
invested In deveic^ment that will go 
on bringing In future generations 
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income after our oil has gone * And 
following Iran’s example, each of 
these oil-producinir countries has 
gone in lor plans and industrialisa- 
tion programmes — reserving a 
large part of the accruing oil in- 
come, in theory at least, for capital 
investment to modernise their coun- 
tries 

The Um/eielofied filch Thlssteady 
flow of current income that they feel 
they should turn into fixed capital 
gives them a different set of embar- 
rassments from most developing 
countries They have no lack of for- 
eign exchange, but like the others, 
they lack trained pe(q)le Where they 
already possess a sizeable civil 
service, as in Iran, this tends to be 
an old-fashioned bureaucracy more 
afraid of the change that the plan- 
ners may bring thaneventheprivate 
enterpriser 

Local private enterprise, again. 


usually rests on a tradition of trade 
and commerce, and may prove sur- 
prisingly reluctant to venture into 
industry, in spite of high tariff pro- 
tection and fiscal baits Local edu- 
cation is inadequate and, anyway, 
unsulted to Instill the crafts of in- 
dustrialisation Send the students 
abroad, on the other hand, andapart 
from the tact that some never re- 
turn, those who do may have picked 
up rather dangerous thoughts (wit- 
ness the recall of students to Iran, 
alter the implication of some of 
them in the latest attempt on the 
Shah's life) And reform measures 
based on widely differing ideologies 
may have the same result of alien- 
ating the moneyed classes the 
Shah's 'white revolutlon'ofagrarlan 
reform as much as Arab Social- 
ism's nationalisation of most of the 
small, protected and probably inef- 
ficient private businesses in Iraq 


blrect PaymenUi by Oil Companies to CoverTimcnla 



Iran 

Iraq 
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354 
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53 
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56 
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53S 
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60 
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637 (es,j ) 

SIS (Cat > 

01 

1,946 feat ) 

So far a 

6 possible, exceptional bonuses an 

i excluded, except for retrospective pay- 


ments 1964 under OPEC setUement Kuwait locludes neutral zone except for l9o9 
Saudi Arabia, from 1960, includes revenue from neutral zone, tor 1903, its total in- 
cludes S152 mlllloti of back payments 
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Communication, even, Is Iiard to 
organise in the ^-ast, thinly-peopled 
areas of some of these countries 
uhere neither literacy nor neuspa- 
pers ever spread widely At least, 
it was until the advent of the tran- 
sistor, which is giving Uie remote 
countryman access to national news 
— and •guidance’ — with the power 
of pocket batteries (until then, c\en 
getting accumulators charged for 
battery radio was too much) 

Iran and Iraq have large layersof 
poverty of their own. Saudi Arabia 
is only now, under King Faisal, se- 
riously being organised Into any- 
thing resembling a modem stale 
Kuwait, richest of the lot bocauseof 
Us huge income and small popula- 
tion, has already run through most 
of the array of benefits any welfare 
state can ^ve its citizens, and Is 
lending more and more of Us ac- 
cumulating capital for development 
elsewhere In the Arab world. This 
is only prudent, tiny, it is vulner- 
able, and now beginning to have to 
toe the Arab socialist line But 
whatever ideology Us ruling family 
may find It convenient to flirt with, 
or Us National Assembly to thunder 
about, Kuwait so far acts as the 
most enlightened of Arab oil capi- 
talists It hires the world’s l»st 
banking and Investmentadviceonthe 
disposition of the government's own 
investments abroad, Us Develop- 
ment Fund is lending at low In- 
terest for Infra-structure projects 
throughout the Middle East, but on 
not wholly uncommercial terms Its 
local industrial development ispro- 
ceeding cautiously — focusing on 
the points where its location or its 
cheap energy really may make de- 
velopment commercial No other 
Middle East government, admit- 
tedly, has it so good to start with. 


CASIi ON THE DARREL 

One look at an oil map of the Mid- 
dle East shows > ou the fl rst outstand- 
ing difference between the tradi- 
tional concessions in Iran, Iraq, Ku- 
wait and Saudi Arablaand most of the 
newer ones there and in neigh- 
bouring, compcllUve, oil-produc- 
ing countries The old ones (dark- 
shaded on this map) are enormously 
bigger 

Originally, concessions ofthe Iraq 
Petroleum group covered virtually 
the whole area of the country, the 
iCuwait Oil Company, too, had the 
whole of the state Aramco's con- 
cession originally covered 440,000 
square miles in Saudi Arabia, the 
Consortium’s operating area in Iran 
is 100,000 square miles These 'big 
four* traditional concessions have 
ail been subject to sizeable relin- 
quishment of unproductive acreage 
at one time or another Even so, 
they arc still huge, undlvidedareas, 
quite unlike the fragmented conces- 
sions, looking on a map like half- 
completed jigsaws, under which oil 
is sought and developed in Libya and 

Algena There are somesmallcon- 

cessions In the Persian Gulf, too, 
but mainly in small sheikhdoms, 
offshore, or in areas relinquished 
earlier from the big four 

Right up to the end ofthe last war, 
all that the governments of these 
producing countries got out of their 
oil was a fixed, flat royalty — usu- 
ally three rupees or four shlllingsa 
ton. In the thirties, with oil prices 
depressed, this was a little more than 
it sounds, the rupees and shillings 
were In gold. But by the late forties, 
this low royalty was out of date 
PercciUage’s Progress. Between 
1950 and 1955, the traditional 
concessions were converted to 
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'firty-Ilfty'’ agreements Thephrase 
came from Venezuela, though the 
terms were never quite the same 
Until this year, the traditional 
50-50 agreement In the main 
Middle East concessions pro> 
vtded for a 12 1/2 percent royalty 
that was oHset within the SOpercent 
Income tax charged on the net 
profit — 1 e , the published or 
'posted* price less the production 
costs When the oil was actually 
sold at posted price, the host gov- 
ernment’s revenue thus did amount 
to half the net profit 
A key point about these traditionat 
concessions Is that the tax stays re- 
lated to posted price even 1/, In fact, 


the oil is sold for less, and in the 
last six or seven years, discounts 
have become general and quite 
large So even the traditional 50-50 
vaa giving the government more 
thanhalfthenctproflt actually made 
In Algeria, Nigeria and Libya, on 
the other hand, taxes are related to 
■realisations,'’ ie, the actual 
prices (hat companies exporting oil 
from there get The tax is 50 per- 
cent of the difference between the 
production cost and this 'realised* 
price When (he realised prices are 
significantly lower than posted 
prices — like today — this Und of 
50-50 deal based on realisations 
gives Ihe pjvemmentasmallerper- 
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centage than in the traditional con- 
cessions 


and Saudi Arabia granted conces- 
sions to some newcomers to the 


The traditional concessions and Middle East on terms offering Uie 
these others, as negotiated in the governments more than 50 percent 
fifties, were variantsof50-5Qdeals Iran granted Italy's ENI and the 
From 1957 onwards, Iran, Kuwait Pan-American company concessions 
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offshore in the Persian Gulf in 
which, once commercial oil was 
found, the National Iranian Oil Com-'. 
pany would participate with 50 per~ 
cent of the equity capital In theory, 
at least, Iran would therefore get 
75 percent of the profits, but It 
would also, eventually, have put up 
half the capital 

When gOLemnients fatUcipale 
This was the first of the •’participa- 
tion" deals, which have since be- 
come customary Kuwait and Saudi 
Arabia the neirt year granted Japan’s 
Arabian Oil Company concessions 
offering them 57 percent of net 
profit Siudi Arabia, but not Kuwait, 
later exercised Its right to takealO 
percent interest In ItsJapanese con- 
cession — entitling U, in theory, to 
Share refining andmarketlngproflts 
made downstream, as well as the in- 
come realised on crude sales So 
these deals could possibly bring the 
Saudi government 71 percent of net 
profits (for a 10 percent capital in- 
vestment) Royal-Dutch/Shell, m 
1960, gained a concession from Ku- 
wait for offshore development in 
which the Kuwait government could 
take a 20 percent interest 

Egypt, too, hasparticlpationdeals 
with Phillips and Pan American and 
ENI its General Petroleum Com- 
pany has a 50 percent Interest with 
them But these are oneaslerterms 
for the companies The 50 percent 
tax, with royalty offset, is based on 
realised prices, not posted prices 
WM OWs sviipeijcivnf fretsaw At 
government percentages, and fol- 
lowing cuts in posted prices in 1959 
and 1961, the big four concessions 
came under pressure to pay more 
After 2 1/2 j ears' arguments with 
OPEC, they finally made supple- 
mental agreements this year to do 
so in Iran, Saudi Arabia, Kuwalland 


Qatar The method adopted was the 
reduction of some small marketing 
allowances against tax and also the 
“expensing" of royalties — I e 
counting them before tax and paying 
them In addition to tax However, It 
was at the same time agreed to al- 
low small (declining) discounts off 
the posted price whenreckorangtax. 
The broad effect of this revision 
was to give the governments, in 
1964, 57-58 percent of net profit 
reckoned at posted prices if dis- 
counts are counted, the percentage 
is much higher 

While these negotiations were be- 
ing completed, Iran granted a new 
set of 75-25 concessions offshore, 
to several groups including Royal 
Dutch/Steil NIOC will come in as 
a so percent partner once commer- 
cial oil Is discovered Iran has 
claimed that these were the most 
advantageous agreements it hadever 
signed. 

The only advance oo 75-25 so far 
(for the government) is the RAP deal 
with Saudi Arabia, signed early in 
April There is a royalty that can 
rise to 20 percent, and it is ex- 
pensed, before tax. The Income tax 
is 40 percent, but could rise later 
with any general change in Saudi 
taxation The national company Pe- 
tromln can come in as a 40 percent 
partner once oil Is found, it will 
have 50 percent voting rights The 
government calls this an 80-20 deal 

But there remain still someoddi- 
fiffroijg Alhr concessroffii At Ah? 
Saudi-Kuwait neutral zone, Getty Oil 
has a concession with a big royalty 
of 55 cents a barrel, and also pays 
the governments 25 percentshareof 
pn^its based on posted price The 
company has said In recent years 
that this deal gives the governments 
the hipest percentage revenue of 
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any oil deal actually operating so 
far in the Middle East — as much 
as 84 percent 

Way out in the other directlonare 
the Abu Dhabi and Oman conces- 
sions These are survivals of the 
“four gold shilUngs" government 
payments sjstem the governments 
get simply the fixed royalty The 
companies operatingthere have sug- 
gested a move to some 50-50 for- 
mula, but SheiUi Shakbut has long 
refused. When output gets to the 
level of Abu Dhabi's now, sticking 
to a low royalty might be described 
as a way of deliberately not coining 
money 

POLITICS OVER THE OIL SCENE 

Political stormclouds are once 
again hovering over Middle East 
oil This much would have beenevi- 
dent to even the most casual sign- 
reader at March’s Arab Petroleum 
Congress in Cairo One should not, 
on the other hand, be over-im- 
pressed by the exuberant invective 
directed against the major oil com- 
panies and their home governments 
at the coi^ess, nor even by Sheikh 
Abdullah Tariki’s fervent plea for 
nationalisation of the oil producing 
compames 11 such a step really 
were feasible at the present time, 
the governments of the big oil pro- 
ducing countries — whose offi- 
cials took noticeably little part 
in the Congress proceedings — 
would doubtless be quite prepared 
to take all the action they consid- 
ered advisable without prompting 
from anyone else 

The real sigmficance of the con- 
gress lay not so much in the rhet- 
oric as in the relentless insistence 
with which the Egij-pUan delegates 
urged the formation of a pan-Arab 


petroleum orgarasation to direct 
regional oil policy The idea w’as 
not new But the way it was put over 
at this latest congress carried the 
suggestion of a twofold warmng to 
both the oil companies and certain 
producer governments First, that 
oil cannot forever remain a sort of 
sacred cow, divorced from the main 
political and economic trends of the 
Arab world as a whole, and second 
that the UAR now intends to play 
a leading role in the formulation of 
Arab oil policy 

Eg>pt's virtual exclusion from the 
major decisions affecting Arab oil 
— particularly since the creation of 
OPEC in 1960 and the consequent 
eclipse of the petroleum agencies of 
the Arab League — has always been 
a sore point m Cairo In Egyptian 
eyes it is ridiculous that the United 
Arab Republic — which is by farthe 
largest political and military power 
in the Arab wrorld and which natu- 
rally has to bear the brunt of any 
confrontation with Israel or the 
West — should have no voice in the 
employment of the Arabs’ mam 
strategic weapon and international 
bargaining counter 

Oil Strategy andlsrael It is this 
strategic aspect of oil that Nasser 
IS most interested in He feels that 
the UAR IS entitled to full backing 
from the Arab oU producers on any 
issue affecting vital Arab interests 
— something which has not always 
been forthcoming The oil produc- 
ers, understandably enough, have 
been very cagey about committing 
themselves to using their oil as a 
political weapon under any circum- 
stances Not, of course, that Nasser 
himself would ever play fast and 
loose with oil in this way, he is 
much too much of a realist for that. 
But in the event of a war with Israel 
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— which (jracePresidentBoutgulba) 
is not such a remote posalbiUty, 
considering Israel’s command 
raids and threats of military action 
at the first sign of a start of work 
on the projected Arab water diver- 
sion installations in Syria or Leba- 
non — oil could still be a factor fn 
deterring Western intervention on 
Israel’s side 

Apart from the strategic angle, it 
is difficult to pin down exactly how 
the proposed Arab petroleum orga- 
nisation would work. In the recom- 
mendations of the Cairo congress It 
is merely stated that the organisa- 
tion would “implement the agree- 
ment for co-ordination of Arab oil 
policy " However, this agreement, 
which was originally drafted backln 
1959 and has beenljdngin suspended 
snlm&tlon in the Arab League files 
ever since, Is Itself couched In ex- 
tremely vague aud general terms 
Some people evidently envisage itas 
a kind of Arab OPEC Qncludingthe 
non-oil producing Arab countries), 
but with a tougher line vis-a-vis the 
oil companies — tending towards 
legislation rather than negotiation 
to achieve its aims 

However, the brute fact Isthatthe 
organisation is unlikely ever to get 
off the ground The idea of a unified 
Arab oil policy has always been 
something of a chlmaera, for the 
past 20 years all efforts in this di- 
rection have foundered on precisely 
the same rocks of chronic Inter- 
Ar^Ci tfl’svWtf j-jt dV sAVmjnVjfitptf- 
littcal unity In fact, part of the ra- 
tionale behind the creation of OPEC 
was to permit the Arab oil pro- 
ducers to pursue their common eco- 
nomic Interests — in concert with 
Iran and Venezuela — undisturbed 
by the rough-and-tumble of Arab 
politics To a certain extent this 


worked and still does But politics 
Inevitably crept back in again with 
the advent of toe Colro-Baghdad al- 
liance In late 1963 There was pro- 
found dissatisfaction in both Cairo 
and Baghdad when, in toe OPEC roy- 
alty negotiations with the oil com- 
panies, toe Arabollproducerschose 
to follow the moderate line of Iran 
— Nasser’s No 1 political enemy 
in the Middle East — rathertoanthe 
tough policy of Iraq From then on it 
became pan of UAR policy to re- 
move Iranian influence from toe 
Arab oil scene 

As the only non-Arab oil pro- 
ducer, Iran is rather an odd man 
out in the Middle East configuration 
On one level, of course, Iranlsvery 
much part and parcel of the prolific 
oil basin centred on the Persian 
Gulf and has certain characteristics 
In common with some of her Arab 
neighbours like Saudi Arabia — the 
Islamic religion, a monarchical re- 
gime and a generally pro-western 
political orientation. On toe other 
hand, a long history of racial antag- 
onism and power struggles between 
Arabs and Iranians has left the 
Shah’s regime (saddled as it is with 
a sizeable propaganda-prone Arab 
minority in the oil-rich province of 
Khuzistan) profoundly hostile to any 
mamfestations of militant pan- 
Arabism on its borders — particu- 
larly when the pan-Arabismis dosed 
with a strong admixture of UAR- 
style socialism and neutralism 
nuwsilitVu* /itAx ini' Axrmr, Obir 
means that whereas the Iranians are 
prepared to co-operate with the 
producing Arab countries within 
an international organisation like 
OPEC, they would never come to 
terms with a politically motivated 
pan-Arab oil organisation. Nor 
wcrald they then, if the occasion 
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arose, feel any compunction about 
increasing their oil production at 
the expense of the Arabs (thls»ould 
doubtless be regarded as tit-for- 
tat for Arab gains during the three- 
year shutdown of Iranian oilfields 
after Mossadegh’s 1951 national- 
isation) Conversely, the current 
Cairo line is to portray Iran as 
OPEC's “Trojan Horse,* employed 
by Western governments and their 
oil companies to block any radical 
action by the oil producers 

Now there Is a distinct split in 
the ranks of the Arab producers 
Iraq, and Kuwait perforce, are with 
the UAH. (Algeria, thou^politically 
sympathetic to Cairo — on social- 
ism anyway, whether or not on Is- 
rael — cannot really be counted in 
this line-up owing to its special re- 
lationship with France )Ontheother 
hand, Saudi Arabia and Libya — both 
profoundly suspicious of Egyptian 
designs and both, incidentally, hav- 
ing close od ties with Iran — have 
no intention of joining a Cairo-dom- 
inated Arab petroleum organisation. 
In the circumstances, therefore, as 
even Iraq seems to have recognised, 
OPEC remains the only really via- 
ble vehicle for dealing with the eco- 
nomic interests of the big oil ex- 
porters 

Nevertheless, Egyptian influence 
on Arab oil will undoubtedly grow 
with time For one thing, it now 
seems quite on the cards, with Pan 
Am’s recent oil discovery in the 
Gull ol Suez and the prospect of 
more to come, that Egypt may her- 
self join the big oil league before 
long For aimther, of course, there 
is the alliance with Iraq Thebreak- 
throu^ here came in November 
1963 when Preadent Anf threw out 
the Baath party and installed a pro- 
Cairo government in Baghdad For 


Nasser, this was an event of the ut- 
toost significance Firstly, it 
^mashed the power of the Baathlsts, 
ids only rivals for the leadership of 
the Arab nationalist movement, con- 
fimng them to the relative obscurity 
of Syria. And secondly, it gave him 
Ids first real opemng to the oilfields. 
The drawback, for Nasser, is the 
chronic governmental instability of 
Iraq, which has made him extremely 
cautious about undertaking commit- 
ments in the direction of political 
union. The Iraqi regime is still an 
uneasy coalition of army officers 
and civilian Kasserites without, as 
yet, any really broadbaseofpopular 
support. True, a settletaent of out- 
standing issues with the oil compa- 
nies may be nearly in the bag, but 
other dilficulUesremaln, the intrac- 
table Kirdisb problem and the dan- 
ger of a Baathist comeback, to name 
only two Nevertheless, provided 
the present regime can h^g on, the 
Cairo-Bagbdad axis could develop 
into a formidable power 

For Uny Kuwait, faced with the 
Iraqi-Egyptian combine, there is no 
altemahve but to toe the fine as far 
as general policy is concerned 
Hence the somewhat incongruous 
spectacle of a tradibonal sheikhly 
amirale, with an oil-nch, laissez- 
faire ecoiwmy, firmly yoked to the 
chariot of “revolutionary* Arab so- 
ciabsm. Moreover, the traditional 
rulers are now watched over by an 
independent-minded national assem- 
bly, whose vociferous minority <d 
Ar^ nationalist deputies been 
giving the government a very hard 
time of late It was perhaps no co- 
incidence that Iraq's rejecbonofthe 
oil companies’ offer should have 
been so swiftly followed by the re- 
fusal of the Kuwait assembly to rat- 
ify the royalty agreement concluded 
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by its own government 

Between the Calro-Baghdad axis 
and the rest of the Arabian penin- 
sula stand Britain and Saudi Arabia, 
now forced into a shotgun alliance 
after many years of bitter border 
conflicts in southeast Arabia ^nce 
the start of the Yemen war some 
two and a half years ago, the key- 
stone of King Faisal's policy has 
been to combat, by all means short 
of risking a direct military confron- 
tation, the spread of Bgyptianpower 
in Arabia, which he regards as an 
exclusively Saudi sphere of influ- 
ence With the suddenarrestofmost 
of the leading political dissidents in 
Saudi Arabia last summer, following 
the final ousting of the ailing and 
incompetent ex-king Saud, Faisal's 
interna] position is now ai^tasse- 
cure as it could be HelSjOfcourse, 
a confirmed autocrat who is unlikely 
to take any serious steps to democ- 
ratise the regime On the other 
hand, with his somewhat CaulUst 
personality he has succeeded Ingiv- 
ing his country some sense of di- 
rection, particularly in the field of 
economic development The regime 
will probably last his time, but af- 
ter him and his health is not ex- 
actly robust — the prospects fortbe 
House of Saud are most uncertain. 

In many ways, Faisal has held (he 
trump cards In his conflict with 
Nasser, up to now, all he has had to 
do is to keep the Yemeid royalists 
supplied with armsandmoney Also, 
iShr tncrtnn* iji* dhr *hftr Jmr 

masked by the so-called “summit 
sprint* of the past 18 months, which 
has entailed a toning down of inter- 
Arab disputes in favour of solidarity 
against Israel But there are now 
signs that Nasser’s patience is be- 
coming exhausted. He holds Faisal 
personally responsible for the fact 


that efforts to find an acceptable 
compromise solution to the Yemeni 
impasse have so far come to 
nothing 

Does Bntatn's presence pay ^ As 
far as Britain Is concerned, a good 
hard look needs to be taken at the 
whole antique system of protection 
treaties and agreements stretching 
round the littoral of the Arabian 
peninsula from Aden to Bahraia 
The purposeof the Aden base and its 
satellites, we are told, is to defend 
our oil Interests in the Persian 
Gulf But does this now apply to lOi- 
wait, for example? Since Its emer- 
gence from under the British wing 
Only a few years ago, Kuwait has 
been taken so thoroughly into the 
Arab fold that it would be difficult 
to imagine any circumstances in 
which the ruler would now dare to 
invite British military Intervention, 
as he did against General F^ssem 
in 1961 The argument does, how- 
ever, make more sense when applied 
to the new oil producing states of 
the lower Gulf such as Abu Dhabi 
and Muscat and Oman, where the 
oilfields are still subject to terri- 
torial claims — the former by Saudi 
Arabia and the latter by the exiled 
Imam of Oman 

However, the price, both politi- 
cally and In hard cash, which Brit- 
ain has to pay to keep this sort of 
protection going seems to be get- 
ting too much In Aden and the hin- 
terland the situation has degenerated 
Antr *r .hgitfiVUMiy ^nnupiViramsVh^iiV ' 
dangerous muddle, where even the 
supposedly "tame* Arab ministers 
of the Aden adminietration are now 
demanding a speedy British evacu- 
ation In Bahrain, the bloody riots 
that occurred last March had their 
roots In the political frustration of 
a folrly sophisticated populace 
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whose ruler has consistently re- 
fused, against Bntish advice, to al- 
low any form of representative gov- 
ernment. 

The problems for Britain of dis- 
engaging from the interlocking se- 
nes of commitments in Arabia 
should not be underestimated. But 
at least some consideration should 
now be given to plans for a phased 
withdrau-al It been suggested 


that the principalities of the lower 
Gulf rai^t somehow be put under 
the protective umbrella of Saudi 
Arabia. The rulers would assuredly 
object, but there may be no other 
alternative For, in the final analy- 
sis, the survival of Western oil in- 
terests in the Middle East will de- 
pend on the commercial strength cl 
the oil companies, rather than on 
military bases 
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Engineer James Murdock had a 
hobby that was considered a little 
unusual In Birmingham, England, in 
the late seventeen hundreds In his 
spare time he roasted coal In a 
tightly closed iron oven, piped off 
the gas that emanated from the hot 
coal, and burned It Other people 
had done this before, but Murdock, 
obviously braver than most, went 
them one better by Illuminating Ids 
whole house with the gas he mam* 
factured. Gas lighting wassoonused 
in dt^lays and factories Early in 
1607, Pall Mali in London became 
the first street in the world to be 
illuminated its full length by gas 
Less tlUR a decade later, mami* 
factured gas crossed the Atlantic to 
Baltimore, htaryland, to be dls> 
played in a festival of Jllumination. 
So great was the public's enthusi- 
asm that a Baltimore gaslight com- 
pany organized on June 13, 1816 
— a date regarded as thebirthdayof 
the gas industry In America 

Gas was not entirely unknown be- 
fore Murdock's experiments The 
flre-worshlpping religions that grew 
up on the shores of the Caspian Sea 
were Inspired by numerous burning 
seepages oi' natlirai' gas dJere rite 
Chinese were moving gas through 
bamboo pipes and using it foi fuel 
2,000 years ago The journals of 


America's early explorers are full 
of references to •burning springs* 
In Ohio, New York, Pennsylvania, 
and elsewhere 

But In the beginning, gas lighting 
In Europe and America was strictly 
a manufactured gas industry, using 
the same basic methods that Mur- 
dock developed, Only on a larger 
scale By 1859 there were 297man- 
ufactured gas companies »■ andonly 
one natural gas company — serving 
almost S million American custom- 
ers 

The natural gas company was in 
Frcdonla, New York, where in 1621 
William Aaron Hart had discovered 
a reservoir of natural gas Hebegan 
experimenting with it and by 1624 
liad installed natural gas light In 
several buildings in Fredonla in- 
cluding tJie inn, where the gas was 
also used for cooking. The Fredonl- 
ans were a little more leisurely 
than Uie Baltimoreans had been 
Tlie Fredonla Oas Light and Water 
Works Company was not organized 
until 1958, when it became Ameri- 
ca's 208th gas company, the world’s 
first natural gas company, and the 
forerunner of a great and important 
ihulisiky 

The industry was born slowly and 
grew up at a laggard pace Natural 
gas did not begin to reach major 


'Nete GrvHlh for tlalural das' ty Clmrles W. Frey. Reprinied ftvm The Lamp, 
Vol 48(Sprinsl!)G0) pp. 21 - 23 , tcilh permission af (be critlor anil Standard Oil Com- 
pany {New Jersey). 
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metropolitan areas in signiRcant 
volume until the early nineteen 
tuenties The first 1,000-mile 
pipeline aas completed in 1931 
World War n slowed the eiqpan- 
sion, but since the war the industry 
has increased its production at an 
average rate of 7 7 percent a year 
It is easy to see why 

People like the convenience of 
natural gas — there is no smoke or 
ash They like its steady hot flame 
— which gives about twice as much 
heat per unit of gas as manufactured 
gas ' It is versatile enou^ both to 
heat and cool a house, and It can 
still be used for light Not many 
families desire gaslight inside, but 
there has been a remarkable return 
to gas street-lighting in residential 
urban areas People say that it's 
fnendlier 

Industries, too, like natural gas 
and for the same reason that people 
do — controllable sootless and ash- 
less heat Industrial uses for gas 
rax^e from the crisping of dry ce- 
reals to the tempering of missile 
nose cones, which must wnthstand 
intense friction heat The bo<fy of a 
Polans missile is hardened under 
three hours e:q>osure to gas heatat 
1,600 degrees Fahrenheit. Gas is 
also a prime raw material incount- 
less chemical operations where, 
alone or in combination with other 
substances, it is changed into 
plastics, fibers, medicines, de- 
tergents, and a host of other aids 
to mankind. 

About one-third of the natural gas 
produced in America is found in 

iBanUi^ OM IxK et (te nmfe catan] 
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conjunction with the search for and 
production of oil Many oil produc- 
ing companies are natural gas pro- 
ducers, too, selling theirgastorub- 
lic utilities which In turn supply it 
to homes and Industries Humble Oil 
L Refining Ckimpany, Jersey San- 
dard s principal affiliate in the 
United States, leads the nation in 
gas production as well as gas re- 
serves 

Natural gas accounted for about 
30 percent of all U S energy con- 
sumption in 1965, a figure rou^y 
equivalent to the enei^ in 7 5 mil- 
lion barrels of heavy fuel oil every 
day In the year The oil producing 
countries In Latin America have 
%’ast gas reserves, and the utiliza- 
tion of these reserves is increasing 
steadily To the north, Canada pro- 
duces large quantities of gas, about 
35 percent of which is e^rtedto 
the United States, the remxUaler 
being used within Canada. A great 
deal of natural gas Is produced in 
association wath crude oil in the 
Middle East and North Africa. An 
Esso affiliate in Australia discov- 
ered gas on commercial quantities 
about a year ago, and plans to mar- 
ket it are under way 

In Western Europe a rapid switch 
to natural gas is taking place cur- 
rently la 1964 Western Europe s 
demand for natural gas was subtly 
more than the equivalent of 300,000 
barrels of oil a day, or about 2 per- 
cent of the area s total energy sup- 
ply It is now galloping ahead at an 
average annual increase of almost 
20 percent a year and is expected to 
mai n tain this rate for the next few 
years 

Natural gas occurs and has been 
commercially develc^ed in various 
parts of Germany, in the Po \aUey 
in Italy, and in soutowestem France 
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Italy, France, and West Germany 
each have reserves of about S tril- 
lion cubic feet of gas None of these 
countries has enough gas to meet 
present demands from expanding 
industry, let alone to supply all 
prospective domestic users Andyet 
Europe's demand for energy has 
been increasing at aratehlgherthan 
In the United States 

Europe, In fact, v.'as fast getting 
into a bind as far as convenient tael 
was concerned Then, In 1959, one 
of the largest natural gas fields of all 
time was discovered under the sugar 
beet fields near Siochtcren in the 
Netherlands, close to the German 
border It was found by a company 
owned jointly by Jersey and Shell — 
N V NederUndsc Aardolic Maat- 
achappi], or NAM for short » at a 
depth of 9,000 feet The discovery 
came after thirteen years of dritl- 
Ing and about 200 holes A number 
of profitable, relatively smalt oil 
fields were discovered and devel- 
oped Then came the discovery welt 
which established the presence of 
natural gas In commercial amounts 
and led to the development of Ute 
Groningen field. Today, based on 
current estimates, Groningen e re- 
serves of gas appear to be about 39 
trillion cubic feet To put it another 
way, the energy content of Groningen 
is something like thirty times the 
present annual consumption of all 
forms of energy in the Netherlands 
By 1975 Groningen should be fur- 
.uishit^gaihout xme-tliird of tlie^tead- 
lly increasing energy needs of the 
Netherlands, with about the same 
quantity being exported to neighbor- 
ing countries 

Plans to export Groningen gas to 
Germany and Belgium are already 
well past the drawing-board stage, 
and It would be relatively simple to 


eiqiort natural gas to Franceandthe 
United Kingdom 

Jersey affiliates and their part- 
ners are presently active and busy 
In plans and arrangements to get 
Groningen gas into the local mar- 
kets as fast as possible No fewer 
than seven separate contractual or 
active-participation agreements to 
provide markets for Dutch natural 
gas liave been signed or are near 
conclusion, and potential consum- 
ers In Europe are ready and eager 
for natural gas 

Individuals and families want it 
for cooking and, as dreams of a 
Utile more affluence come true, for 
home heating and for refrigerators 
and other appliances Heavy indus- 
tries, including public utilities, are 
eager to switch to natural gas for 
its calorie value and its easy use 
New chemical plants, rlslngallover 
the Benelux and West German area, 
will use It not only for fuel but as 
the raw material for various chem- 
icals, synthetic fabrics and rubbers, 
paints and Insecticides Ammonia- 
manufacturing plants that will use 
Groningen gas as a raw material 
are now under construction. 

It is currently estimated that 
Groningen production may reach 
the equivalent of 750,000 barrels of 
oil a day la 1975 One thing is sure 
— a new day is dawning for energy 
users in the Benelux countries and 
West Germany, and perhaps for the 
United Kingdom and France as well, 
as a resuli of the Gmalggen disrov- 
ery 

But what of the rest of Western 
Europe, especially the heavily pop- 
ulated and industrialized areas of 
Italy and Spain? Italy s Po Valley 
reserves of natural gas are not suf- 
ficient now, and they are steadily 
dwindling Gas in any amount that 
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even hints at commercial possilnU- 
ties has not beendiscoveredin^ain 
to date 

With the operang up of oil fields 
in North Africa, a great new source 
of natural gas has become available 
to these countries Jersey affiliates 
this year signed contracts withltal- 
ian and Spanish firms to provide 
them wth huge amounts of liquefied 
natural gas (LNG) by ship from 
North Africa The natural gas will 
come from Esso Libya’s oil sources 
in Libya, including the famous Zelten 
oil field, discovered m 1959 about 
100 miles south of the Mediterra- 
nean Sea in the middle of a lifeless 
desert A new pipeline will carry 
the gas to Esso Libya's seaside oil- 
e:q>Qrting terminal at Marsa el Bre- 
ga When the gas gets there, it will 
be liquefied by refrigeration to a 
temperature of minus 260 degrees 
Fahrenheit in what wiU be the 
world s largest natural gas lique- 
faction plant The liquid gas will be 
stored at Marsa el Brega and piped 
as a liquid into tank ships especi- 
ally designed to carry it Four such 
tai&ers will be built to Jersey Stan- 
dard s specifications 

The Esso LNG project is sched- 
uled to go into full operation toward 
the end of 1968 Ships on the Italian 
run will go from Marsa el Brega to 
La ^ezia, southeast of Genoa, 
where the gas will be piped ashore 
for storage and distribution by 
SNAM, an affiliate of Italy s Ente 
Nazionale Idrocarfaun (ENI) The 
amount of gas delivered over the 
life of the twenty-year contract will 
be about 235 million cubic feet 
a day, or the equivalent of some 
55,000 barrels of oil daily 
Spain has loi^ hada manufactured 
gas Industry, but rapidly expandmg 


industrial activity calls for more 
energy than present facilities can 
produce la Barcelona, Catalana de 
Gas of Barcelona and Jersey Stan- 
dard officials have agreed to orga- 
nize a joint company that will own 
and operate an LNG terminal and 
facilities for the distribution of gis 
products to ^amsh industry Fa- 
cilities costing about $20 million 
will be built in Barcelona. These in- 
clude large storage tanks, frac- 
tionating towers to remove some of 
the heavier components of the gas 
(which will be sold separately), and 
a distribution grid. The facilities 
will be ready for operation wiienthe 
first shipload of gas from Marsa el 
Brega is scheduled to arrive late in 
1968 — at the same time deliveries 
to Italy will begin. Gas will be de- 
livered to Barcelona, under the 
terms of the fifteen-year contract, 
at the rate of 110 million cubic feet 
a day — the equivalent of about 
25,000 barrels of oil daily The busy 
ciij will then be well supplied with 
natural gas for its thriving indus- 
tries. 

An interesting footnote to the de- 
velopment of natural gas in Barce- 
lona, E^jain, IS that 1968 will be the 
140tb anniversary of the first use of 
natural gag to light the beacon of a 
lighthouse — in Barcelona, 

York. The Barcelona-on-I^e Erie 
lighthouse, now maintained asahis- 
toncal landmark, is still burning 
natural gas 

^Vhethe^ for old lighthouses or the 
newest chemical complexes, theout- 

look for natural gas was never more 
auspicious There is plenty of it, 
the need is growing, and the future 
of gas is even bn^ter than foretold 
by that dazzlmg display in 
150 years ago 
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The world's oil requirements are 
now approximately doubling every 
ten years, and so Is the production 
of crude The largest increases In 
demand, however, are concentrated 
on areas such as Western Europe 
and Japan, which have no substantial 
indigenous resources and therefore 
depend primarily on Imports from 
other regions, notably the Middle 
East, the Caribbean, and now the 
new producing countries of Africa 
North America, on the other hand, 
which IS at one and the same time a 
major producing and consuming 
area, Is now moving ahead at a far 
more modest rate A consequence of 
these unequal developments is that 
the Inter-regional trade in oil tends 
to expand even more rapidly than the 
world’s total production of crude. 

TREBLING IN A DECADE 

Some Interesting statistical facts 
about trading developments In the 
last few years emerge fromapaper, 
entitled 'Tlie hitemational Petro- 
leum Industry Review and Fore- 
cast," which was prepared by 
Messrs G T Ballou and W. J. 
McQulnn, of California Standard, 
for the recent Fifth Arab Petroleum 
Congress In Cairo The world's 
crude oil production (including the 
estimated output of Communist 
countries) went up from about 18 5 
million barrels daily iu 1858 to 
close on 28 million b/d in 1864, or 
by about 43 percent over a peric^ctf 


live years However, as is shown in 
the accompanying table, inter-re- 
glonal oil movements, over the same 
period, expanded by as much as 75 
percent, going up from about 7 1 to 
12 6 million b/cL These trends, if 
continued, will indeed bring about a 
doubbng in crude oil production 
within a decade, but this would then 
be accompanied by a trebling In the 
volume of oil involved in inter-re- 
gional movements 

The figures alsoindicatethatsome 
45 barrels out of every 100 barrels 
produced last year entered the in- 
ter-regional trade, compared with 
only 37 out of 100 five years previ- 
ously, and there is every reason to 
assume that a similar growth will 
continue In addition, there are very 
substantial, and in some cases in- 
creasing, oil movements within the 
«ght large regions Into which the 
world has been divided for the pur- 
pose of these statistical compari- 
sons Inparticular, the*FarEastern" 
region comprises the larger part of 
noo-Communist Asia and Oceania, 
and Indonesian shipments to coun- 
tries such as Japan, India or Aus- 
tralia thus count as intra-regional 
The same, of course, istnieofshlp- 
ments vdthin the V S.A , tram 
Texas to the East Coast) and within 
Latin America (e.ff- .from the Carib- 
bean to the main South American con- 
sumer countries) There is also a 
large-scale export trade with petro- 
leum products within the European 
area 


•The hctifork of World Trade * Reprinted front Petroleum Press Servlc* (Jbbc 
1935) pp,il0 212 icdlh permission of Ike puPUsher. 
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Icter Regional Oil Moremests 


(Tbousftula of Barrels Daily) 
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The question might be raised, 
however, whether the recent expan- 
sions In the volume ol trade have 
not been accompanied by a contrac- 
tion in average tanker hauls, in view 
of the growth in short-distance de- 
liveries from North Africa to near- 
by Europe Such reduction in aver- 
age tanker hauls would, ot course, 
moderate the expansion in the in- 
ternational oil trade, if measured 
in ton-miles, and would thereby af- 
fect the world requirements of 
tanker tonnage 

Messrs Ballou and McQulnn do 
not endeavour to answer these spe- 
cial questions, but it appears from 
a study by the London oil economist, 
Mr W L Newton, that there has 
been in recent years a strong 
counter-trend in the shape of in- 
creased oil deliveries over very 
long distances, e g , from the Per- 
sian Gulf to Japan, and aoatigc 
distances of tanker movements have 
In consequence been fluctuating 
around about 4,000 miles through- 
out 1959-64 There will undoubt- 
edly again be conflicting influences 
in the future, but Mr Newton 
suggests that, on balance, the 
distances will tend to increase 
rather than decrease, and may reach 
nearly 4,300 miles by 1070 An 
important factor by that time will 
be the haul of large quantities of 
oil (perhaps as much as 700,000 
b/d) around the C^e to destina- 
tions West of Suez 

EUROPE IN THE LEAD 

Among the world s main oil-im- 
porting regions it is not surprising 
to find that Western Europe is easily 

* 'Tlie Lon* TffO Dfvsloptnffot of The T«i*€r 
Ffficfct HirVet" t/Cduf* |lT»n to lb* TinMr Owii- 
tt* Cro<4> of ffw bonrvftin £>ti(wnof iKMOIotim u 
Oslo 


In the lead, followed at a consider- 
able distance by the Far East and 
the U S.A In Western Europe im- 
ports from other regions virtually 
doubled over the five years and now 
account for well over half the 
world’s inter-regional trade In the 
Far East, Japan’s inland consump- 
tion — which is mainly supplied 
from extra-regional sources — 
soared from about 320,000 b/d in 
1959 to 1,350,000 b/d last year, and 
there have also been satisfactory, if 
less sensational, increases in Aus- 
tralia, New Zealand and the less de- 
velop^ countries of Eastern Asia 
In the U SA , imports in 1959-1964 
rose by only 25 percent, though it is 
pertinent thatlndigenousproduction, 
despite protection, went up over the 
same period at only about half this 
percentage rate 

The remaining regions of the 
uorld ail contain highly significant 
producing areas and play onlyarel- 
aUvely minor part as importers It 
is true that deliveries from other 
regions to Latin America (mainly 
Brazil, Trinidad and Uruguay) have 
sharply risen in recent years, but 
deliveries to Canada and to Africa 
have only shown modest increases, 
and the small deliveries to the Mid- 
dle East (mainly of products) have 
further declined. Nor are there any 
commercial deliveries of oil from 
(he free world to the Commumst bloc 

THE MIDDLE EAST'S 
HALF-SHARE 

Where do the importscomefrom? 

It vflU be noted thatthe Middle East- 
ern region has broadly maintained 
the dominating position it enfoyedin 
1959, and still accounts for more 
than half the oil enteiingthe world s 
inter-regionai trade It is true that 



404 


FUEL MINERALS AND ENERGY PRODUCTION 


Middle Eastern oil now cncoun- 
ters strong competition from other 
sources in the all-important West 
European market, u-here Its sales 
in 1959-1964 consequently went up 
by barely 50 percent, or consider- 
ably less than the over-all expan- 
sion of demand In that area. On the 
other hand, howYer, Middle East- 
ern oil gained further strength In 
the large areas east of Suez, with 
Its sales In the Far East (chiefly 
Japan) rising by as much as 135 
percent, and in Africa (mainly in 
Indian Ocean countries) by nearly 
100 percent Sales of Middle East- 
ern oil in the various parts of the 
Western Hemisphere went up, in the 
aggregate, by only about 25percent, 
but these now account forlittle more 
than one-tenth of the region's total 
exports 

Latin America — which in prac- 
tice means the Caribbean area ~ 
sUll takes second place, after the 
Middle East, among the exporting 
regions However, oil shipments 
from there to other parts of the 
world went up over the past five 
years by barely oae-third, and its 
share in the world’s expanding in- 
ter-regional trade was therefore 
sharply reduced, from 30 4 percent 
in 1959 to 22 7 percent in 1964 The 
larger part of the area’s oUeiqiorts 
goes to North America where the 
capacity of the market is limited, 
but a mitigating factor is the con- 
tinued eiqjansion of oil sales from 
the Canlbean to West European 
countries These latter exports rose 

in 1959-1964 by 59 percent, and 

while they did not main tain their 
share in the eiqjanding European 
markets — they now account for 
nearly a third of all eiqjorts from 
1 - ^bn America to other regions 
Heavy crude and fuel oil from Ven- 


ezuela are still required inWestem 
Eurtqie in substantial quantities, 
largely as a counter to the growirg 
use of light crudes from nearby 
sources 

Africa started its career as a 
significant oil-exporting region 
around 1959, and its shipments last 
year had reached nearly 1 6 milUoa 
b/d, equivalent to 12.5 percent of 
the total inter-reglonaltrade There 
are now at least three major pro- 
ducing countries in Africa — Al- 
geria, Ubj-a and Nigeria — all of 
which have plans for further large- 
scale expansions Virtually all the 
African oil — except for the quanti- 
Ues used inside Africa — is mar- 
keted in Western Europe, where 
much larger quantities will be ab- 
sorbed in the future 
The Soviet bloc’s esqiorts of oil 
more than doubled over thepastfivP 
years, and, including deliveries to 
Cuba, attained around 850,000 b/d 
in 1964, accounting for 6 7 percert 
of the world’s inter-regional trade 
The rate of eiqjansion has lately, 
however, tended to decline and, ex- 
cept lor year -by- year fluctuations, 
future rises may no longer be ex- 
pected to be much in excess of the 
rate of expansion for the interna- 
tional petroleum trade as a article 
W’estem Europe remains the mam 
target of the Sonet bloc’s oil trad- 
ing drive, but — apart from Cuba — 
there are now also substantial de- 
liveries to Japan and to Brazil 
The world s main oil-importmS 
regions — Western Europe, the Fbr 
East and the U S.A. — also figure 
among the exporters, butthevolume 
of these sales is relatively small 
and has tended to fall in recent 
years Canada’s ea^wris have tre- 
bled during 1959-1964, thou^ they 
all go to the nearby U S.A., thusre- 



THE NETWORK OF WORLD TRADE 


405 


maining within the North Amencan 
continent 

This article, with its accent on 
regions rather than countries, un- 
avoidably represents a somewhat 
simpUned picture of the world s oil 
trade Most of the regions, of 
course, comprise a large numberof 
countries, and the world as a whole 
has now about 18 countries with an 
oil export trade of from about 100,- 
000 b/d upwards (not Including the 
re-ejqiort ofproducts from imported 
crude) Moreover, the emergence of 


Africa as an important producing/ 
exporting region Is but the most 
striking recent example of a contin- 
ued trend towards an even greater di- 
verstacatloninthe sources of supply 
The world s Importingcountriesare 
therefore assured ofa wide choice of 
sources, and consequently of a fair 
measure of security — quite apart 
from the large energy-producingpo- 
tential of North America which would 
be bound to make its presence felt 
in the event ofaserious interruption 
of supplies from traditional sources 
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In the past few years a rramber of 
amities base beea enrUtea oa the 
dangers of Russian oil tode vlth 
the MVest Their principal them^has 
been that oil exports from the So- 
viet bloc are a threat not only to the 
European Common Market, bat also 
to all of ^ATO In a recent address 
before the American Petroleum In- 
stitute in iHOvemb^T, 1961, Senator 
Mike Monroney vrent so farastosay 
that the Russians have already de- 
clared vpar on the Free ^oridand 
that their weapon is oik 

These Prestem oU e^^erts have 
criticized the Rnssians for using 
price discrimination ar^ barter to 
foster their oil trade Onewouldas- 
sume from the alarm that has been 
sounded that both these practices 
are recent economic Inventions of 
Mr hlikoyan s la this vnteris 
opinion, there is probably a much 
greater danger inaccepUngthe opin- 
ions of these oil experts than in im- 
porting petroleum from the Soviet 
bloc. In an issue such as this, the 
logic of Big Business or the mili- 
tary mind can be deceiving The 
danger of allowing the economics of 
restnctlonism to veplace the eco- 
nomics of welfare is a real one that 

* vieda Hoc u • vaole Be ESSS ul fo- 
tvQ Castries esa 
to »»n to tSe freo tflrti 


Is inherert In the arguments of thos* 
who propose simple solutions la 
dealing with the 'Soviet oil offen- 
sive " 

The idea, for instance, that Soviet 
oil exports represent a planned at- 
tempt to weaken the economies of 
the Free World is a much-repeated 
theme in current articles on Com- 
munist oil trade Through this type 
of 'economic banditry* — as it has 
been described by Senator Habert 
Humphrey — the Russians have 
transformed oil Intoapowerfal cold- 
war weapon. Suppose we examine 
the trade sltuatioa 

The Soviet petroleum indistryd.d 
not actually get started along mod- 
em lines until six years ago, wh'a 
Premier Khrushchev decided that 
th“ entire energy-producing sector 
of the nabon needed a complete 
overhauk During the time that So- 
viet planners concentrated their ef- 
forts oa coal, the i^jporhinibes for 
capital- and labor-saving xnnova- 
bons were limited The lag that ex- 
isted in the coal Indistry relative to 
the rest of the economy was seri- 
ous, clearly, the fuel industry csold 
wA recover Ixmniisi^ressed^ats 
unless a shift were made toward an 
entirely different form of energy, 
namely petroleum. Russian planners 
also saw the potential value that a 
healthy oil industry would have Ic- 


•Sortei oa Exports’ tjALmS FlotmeM RrpmJed from The t^stion, ^ ol 
(April J3 1963}pp 3iy*~30S mih pertnsstom of the publisher 
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ternally In enabling them to develc^ 
other industries, such as petro- 
chemicals and plastics Externally, 
it would enable them to trade oil for 
much-needed consumer and capital 
goods It was the latter that held out 
the greatest promise, as subsequent 
events proved. 

To implement their petroleum 
program, the Russians imported 
large amounts of materials such as 
pipe, pumps, electronic equipment 
and even entire petrochemical 
plants Italy, West Germany, France 
and Sweden, to menbon only a few, 
were among the European suppliers 
Orders for new oil tankers were 
also placed in Japan, Yugoslavia and 
Finland Examined from the ex- 
porter’s stan^oint, these sales in- 
volved substantial business for a 
good many firms throughout Europe 
During the eighteen months ending 
in June, 1961, approximately $1 5 
billion worth of Industrial goods 
were exported from Western Europe 
to the &vlet bloc Since there has 
been a shortage of foreign exchange 
In the Communist bloc, the Western 
supplier countries came underpres- 
sure of their own nationals toaccept 
payment In Russian products, espe- 
cially oil 

Had the Western European gov- 
ernments refused to accept this oU, 
their sales to the Communists would 
have been impossible Aslongasthe 
Soviet standard of living remains 
low compared to that of the United 
States and the other economically 
advanced countries of the Free 
World, one must expect the Soviets 
to have an oil surplus wliich they 
will try to barter for manufactured 
goods Alternatively, as long as the 
rest of the world boasts that its 
standard of living exceeds that of 
Russia, it will undoubtedly have to 


face up to the problem of deciding 
how much Communist oil It can af- 
ford (o take 

Those who Insist that the oil deals 
in Western Europe benefit the Rus- 
sians at the ei^ense of the oil-im- 
porting countries ignore the two-way 
nature of this trade In anybusiness 
transaction, both parties e::q)ect to 
benefit otherwise they would not 
agree to trade in the first place It 
is highly doubtful whether Western 
European exporters of petroleum 
equipment and pipe would be willing 
to stop selling to the Commumsts 
The profitableness of the trade for 
them, and for their nations’ econo- 
mies, is in itself proof that Russian 
oil has not harmed Western Eu- 
ope’8 economic growth Many busi- 
nessmen would also point out that it 
is Russia’s loss, not her gain, when 
she gives up large quantities of non- 
replaceable natural resources to the 
Free World 

When the Russians recently told 
the British that they were in the 
market to buy fishing vessels, the 
oil experts came rushing in tocoun- 
sel the British on the deal The 
original proposal was for Russia to 
place $56 million worth of orders If 
the British would accept about $S 
million in fuel oil as part payment 
The amount of oil involved was 1 5 
million tons, which represents about 
3 percent of total annual British oil 
imports A numberofSntlshgroups 
have lobbied on the matter British 
shipbuilders naturally favor the 
deal, unemployment in that industry 
has been growing for several years 
The major oti companies supplying 
Britain's fuel-Qil needs are opposed, 
arguing that they have been good 
customers of the shipyards and will 
do more for them, in the long run. 



FUEL MINERALS AND ENERGY PRODUCTION 


than the Russians Competition in 
the British fuel-oil market has al- 
ready reached a dangerous level, 
with large buyers getting consider- 
able discounts and ex-refinery 
prices being maintained at uneco- 
nomic levels If Uie Russians did 
enter the market, their ability to 
reduce prices could put the major 
companies to rout, they could prob- 
ably undersell the majors by about 
20 percent So far, however, the 
Russians have denied that their 
prices will be reduced In fact, they 
have stated that their main concern 
is not to dump oil In Britain, but to 
get fishing vessels they need at the 
lowest possible price 

The British coal lobby has stood 
with the oil companies on the issue, 
although usually it is In opposition. 
The National Union of Mlneworkers 
has stated that any increase in oil 
imports threatens the domestic coal 
Industry, they emphasize that their 
opposition is directed to ony in- 
crease in oil imparts, not Just from 
Russia (Even before the oil-for- 
shlps question arose, the British 
Government was worried about the 
cutback in mining in Scotland and 
North England. The Covernmenthad 
already modified its program for 
oil-fired electric generatii^ sta- 
tions in favor of coal-firedones ) 

In considering the Russian deal, 
the British are also faced with the 
need to preserve a political equilib- 
rium in the Middle East and Vene- 
quela, whose interests could be af- 
fected if Russian oil sales grew to 
substantial levels Finally, the 
American Governmenthasbeenedgy 
about the proposal, it would like to 
have British fishing vessels placed 
in the forbidden “strategic eiqiort" 
category Washington has apparently 
also put pressure on the West Ger- 


mans and Japanese to get them to 
embargo pipe exports to the Rus- 
sians By such actions, the United 
States exposes itself to the same 
kind of criticism of poUtXcal manip- 
ulation which the oil experts argue 
will result from the purchase of 
Soviet-bloc oil 

In deciding what to do, the British 
should not let the Pentagon or NATO 
call the shots It would be very 
shortsighted of their government to 
refuse an opportunity to reduce un- 
employment in the shipbuilding in- 
dustry, assuming that other eco- 
nomic or political costs ofagreater 
magnitude were not imposed on the 
economy through this decision. As to 
coal mining, this industry was de- 
pressed before the Russians ever 
talked about placing orders for 
ships Then ag^n, the level of the 
proposed oil imports from Russia 
IS not large enough to make a se- 
rious dent in the major-company 
markets unless the oil is sold at 
very low prices 

The second criticism that has 
been made of the Communist petro- 
leum trade concerns the effect it 
has had on world market prices 
There is no denying that, relative to 
their size, Soviet-bloc sales have 
had a disproportionately large ef- 
fect Bloc exports have been grow- 
ing rapidly, according to the U S 
National Petroleum Council, it^ 
sales to the West will grow to 50 
million tons by 1965 compared to 
30 million in 1961 While it is true 
that the crude-oil market has been 
marked by a certain degree ofpnc® 
instability and that this hasbeenfelt 
in Latin America and the Middle 
East, the careful observer will rec- 
ognize that Russian oil has been 
only one amoi^ many contributing 
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causes The other factors that 
should be examined arc 

1. The cxccsscapaclt]rlnlnter> 
national oil production rcU* 
tlve to cxistine market neecls. 

2. The Increased competition 
from companies that were not 
previcusly operatlnc In the in* 
tcrnaUonal oil Industry’. There 
are also many new, small, in* 
dependent companies active In 
various ph.tses of the Indus* 
try, such as refining and mar- 
keting. 

3. TIjo effect of Import controls, 
such as those in tiie United 
States and in other countries. 
They piace limits on tJie sire 
of the market for petroleum 
imports in both unrefined and 
refined forms. 

The combination of these presrures 
has led to widespread discounts and 
other allowances being offered on 
posted prices in the world's prin- 
cipal oil-producing countries. 

As recently as 19SG, one could 
explain the factors that determined 
the price of oil by reference to a 
world-market system. At that time, 
the posted price of crude oil in the 
Middle Cast plus average tanker 
freights was relevant for most of 
the refineries In Europe and only 
3 comparatively small quantity of 
oil moved at more advantage's 
terms. Most of the sales of fintelicd 
products threwghout most of West- 
ern Europe (exceptions existed In 
parts of Scandinavia, Italy and 
Switzerland) were made on a basis 
approxim.atlng Caribbean posted 
prices plus average freight rates. 
Tliese prices applied to the large 
quantities of products originating 
in European refineries, as well as 
to Ihe comparatively small amounts 
Imported from abroad. 


Since 1050, however, posted 
prices for crude oil liave departed 
significantly from current m.arkct 
conditions as a result of the f.actors 
1 have mentioned at>ovc. Tlie same 
thing hat been true for flni&licd 
products. 

To speak of Russian oil prices 
being lower than those of the West- 
ern oil producers raises a number 
of iMfcrestlflg problems, one of 
which is the basis on wlilch the 
comparison is made. Communist 
oil trade with the rest of the world 
Is generally conducted on a C.l.F. 
(cost. Insurance and freight) basis, 
with the sellers responsible for 
Shipment. This complicates any 
meaningful comparison of Russian 
and Western basic oil prices. Even 
If Soviet r.O.D. (not including 
transport costs) prices were equal 
to Persian Gulf posltrigs for com- 
parable crudes, f/uf /iussfmts trould 
still hate a compelilne eilt'atJngc 
In H’ctfeni Europe equal to about 
$.44 a barrel at current ocean- 
tanker rates. This is due to Uie lo- 
cation of the OUck Sea ports, which 
are nearly 3,000 miles closer to 
the market. A second complication 
in making price comparisons is that 
we must consider not only the price 
which the buyer of Russian ollpays, 
but also the prices Uiat the Rus- 
sians pay for their offsetting im- 
ports. 

The prices of the International 
petroleum companies have been un- 
dercut by the Soviet oil monqjoly 
In many markets, though Soviet 
spokesmen are quick to deny aceu- 
salJons that they are ‘dumping.* 
They are especially sensitive to 
Arab feelings on the subject and find 
It difficult to convince the Arab gov- 
ernments that they are merely in- 
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S 3 Ud lines indicate finished aecUoos, dotted lines, under construction, barred fines, 
proposed 


terested in recoTenng their pre- 
var share of the norld oil market. 

Natarall7( the Internationa] oil 
companies ^Te sided with the &bd> 
die Eastern rulers in opposmgRus- 
sian oil espansion, since pnce com- 
petition means pnce instability, its 
effects on government revenues and 
company profits are unwelcome 
Anyone who studies present oil- 
market conditions in Western Eu- 
rope knows that the real oil-pnce 
problem there lies in the ability of 
the large international companies 
to charge high prices to the con- 
sumer through an almost complete 
ccKitrol over all supplies. Today's 
oil costs In Europe have ly»come 
burdened by a complex system of 
prices that brings huge profits to a 
relatively small number of compa- 
nies Oi the basis of these condi- 
tions, the economic significance ctf 
CcKnmumst oil, especially In Its 
price aspects, appears as anadvan- 
tage for the European market,since 


low prices enhance consumer real 
income 

Oil prices have been a tbom in 
the side of the international 
compames especially since the for- 
mation of the Organizaticn of 
Petroleum Exporting Cwmtries 

(O.P.B.C.), an intergovemmeotil 

agreement designed to re-estabUsh 
price stability throughout theworld. 
Should a combinatico of petro- 
leum-producing countries, thrcwgh 
be able to determine the 
price at which oil is sold, it would 
mean, in effect, that oil-price de- 
cisions uere reached iothepolitical 
councils ctf government Ihis wcwld 
create problems for the intema" 
Uooal oil companies, «tiich are as 
willing to surrender their eccnonu^ 
sovereignty to govemments as they 
are to relinquish their markets to 
the Commioiists. In either case, the 
power ctf the private companies 
at stake. 

A third major criticism of Soviet 
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oil policy to be examined concerns 
the alleged threat it represents to 
the defense strength of NATO A 
strong emotional fear underlies this 
complaint, since some of the largest 
importers of Communist oil are in 
the NATO group. Moreover, nearly 
two-thirds of all Soviet-bloc petro- 
leum exports are destined for the 
Western European market. A closer 
examination of the facts bearing on 
this trade relationship may clarify 
the extent of the danger that Is sup- 
posed to exist 

Today there are seventeen Euro- 
pean countries that buy oil from the 
Communists. Ten of of them belong 
to NATO, but only two of these. 
West Germany and Italy, import any 
substantial quantity. In 1961 Italy, 
through its state-owned E.N.I., 
bought 6,600,000 metric tons, rep- 
resenting 22 percent of its total oil 
imports. West Germany Imported 
3,900,000 metric tons, or 10 per- 
cent of its entire foreign supply. 
On an overall basis, 1961 imports 
from the Soviet bloc represented 
only 10 percent olWestern Europe's 
gross oil Imports. What appears to 
make the Russian oil expansion look 
so menacing is that (I) Soviet oil 
production is already half as large 
as that of the United States and is 
growing rapidly, and (2) practically 
every country in Europe, with the 
exception of Britain and Portugal, 
appears on the list of Russian oil 
buyers. However, oil-trade statis- 
tics show that Western Europe still 
obtains over 90 percent of its oil 
requirements from the Middle East 
and Venezuela. 

Fear of Russian oil led the NATO 
countries in November, 1962, to 
place an embargo on large-bore 
pipe exports to Russia During the 


preceding three years, Russian 
purchases of this commodity had 
been large and West Germany, Italy 
and Sweden cminted among the pro- 
ducers. The embargo has apparently 
been effective enough to slow down 
the Russian construction of the 
Comecon (Friendship) pipe line, 
which Will be completed by about 
mld-1964. Counting spur lines, the 
system will cover a total distance 
of 3,600 miles, making tt the long- 
est pipe line in the world. 

In placing this embargo, one may 
well wonder whether NATO is act- 
ing for Itself or for the major oil 
companies. Could the Soviet Union 
complete its planned pipe-line sys- 
tem. the Immediate effect would be 
a reduction In the cost of transport- 
ing crude oil. Estimates are that it 
would bring the cost down from 
$1.05 per barrel to $.29 per barrel. 
This could be reflected in a sub- 
stantial lowering of crude prices 
for the refiner. Who would be en- 
dangered by such a price cut? The 
private oil companies or the mili- 
tary strength of NATO? Any NATO 
argument tliat its defense would be 
Jeopardized because its members 
would be likely to become overde- 
pendent on Soviet oil implies that 
the major oil companies are going 
to bow out gracefully in the face of 
rising Russian oil sales. How likely 
is this? There is also no reason 
why the stream of oil imports into 
Western Europe must freeze into 
any particular pattern, whether it 
be from the Free World or the So- 
viet bloc 

The charge that NATO countries 
are endangering their military de- 
fenses by becoming dependent on 
suddenly terminable oil supplies 
fails to recognize the practical ad- 
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vantages ol utilizing Communist pe- 
troleuia resources The lover 
prices that the NATO countries now 
pay for Sonet-bloc oil relative to 
other supplies allov them to release 
a certam amount of their financial 
and real eccoomic resources into 
alternative uses. This suggests that 
lover oil prices vould help NATO 
countries to meet their costly mili- 
tary requirements. For the first 
time, these countries could say that 
the Communists are actually help- 
ing them to pay for their defense 
hill! 

There is no country m the vorld 
today that can depend completely on 
any other for its future petroleum 
needs. It is therefore absurd to 
speak of the 'nsk of accessibility* 
daring a future war. The Ataencan 
govemaaent’s present Mandatory 
Oil Im p ort Program is evidence cf 
this country's desire to lock more 
closely at nearby sources to sup- 
plement domestic reserves. The 
fact that Canada and Meadco both 
enjoy quota exempaons co the bms 
of their naticnal-secunty advan- 
tages to th«* United States does cot 
prevent us from ccntinumg to buy- 
large quantities of oil from the Mid- 
dle East. Yet there is no doubt that 
American defense planners are not 
placing their caifidenee la the Mid- 
dle East as an oil source over the 
loss nm. The same ccnsideraticos 
are also relevant in evahntiag the 
present usefulness c£ Ccmmuaist- 
bloc oil m the NATO area. The 
risks that exis t m becoming depen- 
dent cn the Commumsts for oil 
sbCHld not prevent the NATO coun- 
tries from consemi^ their <nra 
limited reserves by imoorting from 
ether countries. 

What, then, is the real danger of 


Soviet-bloc oil In the vorld todij'’ 
R vould seem to be mainly the nsi 
of failure to see that there are com- 
mercial gains to be had from ac- 
cepting it. If ve trade -with somecse 
whose political views we disliie, it 
does not necessarily follow that we 
must accept his views alceg with 
bis trade. Yet from the doctrinau^ 
studies of the *oil experts* we can 
only conclude that tr ad i ng with 
the Communists is the first step, 
or perhaps the last one, before de- 
mocracy is supplanted by totalitari- 
anism. 

In a study of Europe’s energy po- 
sition made several years ago by 
the Organization for European Eco- 
nomic Co-eperaboa enbtled Oil 
— Receni Deielopmenis t'* ^ 
O £.B C Area, a forecast was Bsai* 
that the Western European oil fi*' 
mand in 1965 would standatbetweea 
200 and 240 miUiOB tons, Itwasalso 
estimated that by 1975 the market 
would need between 300 and 390 
miUiCQ tons. Already the projected 
estimates for 1955 seen too low » 
view of the tremendous growth ts 
market demand m several W’estem 
European cations during the past 
few years. The O.EX.C. report 
stated that while the amount of oil 
obtained from the iliddle East and 
Venezuela will rise m the future, 
“their share m total supplies is 
likely to fall as those from North 
Africa and possibly Russia in- 
crease.* However, they pointed w* 
that Russia’s future market woild 
depend cn the manner m which th®y 
compete with established expertn^ 
areas, as well as oa govemm‘’nt 
policies ctDceming the acceptabil- 
ity c£ Russian oil. One might add 
that the nature strength of th'® 
^posibcn from the xntsmabcnal 
oil cartel will be the single cost 
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Important factor In this regard. 

For some time the large oil com- 
panies have stood in the way of a 
cheap energy supply In Western Eu- 
rope through their control of the 
market and their resistance to Im- 
ports from “uncompetitive, nsky 
areas ” To promote their interests, 
these companies have distorted 
the true facts about the econcnnlc 
importance and national-security 
significance of the Communist oil 
trade Instead of worrying about 
the methods that the Communists 
use in selling oil to the West — 
of which there seems to be very 
little economic understanding— the 
West would derive much more bene- 
fit from a careful study of the 
methods and policies employed by 
the large oil compaiUes In order 


to cut^ the power that has been 
wielded by the world oil cartel, it 
might be a good idea to consider the 
establishment of a buying cartel, 
composed ofEuropeangovernments, 
which could counteract the power 
of the world’s largest oil pro- 
ducers 

The Eurt^ean Economic Commu- 
nity represents the most advanced 
stage of economic integration that 
has thus far been reached in any 
part of the world This arrangement 
grew out of a desire to Improve tlie 
conditions of life of the people of 
the region. It would be unfortunate 
if the “private government" of the 
oil cartel became the divisive force 
In the region’s effort to reach the 
highest possible level of economic 
well-being 
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Some of the products of the primary pioducitott actiiities dis- 
cussedtnearlleraidtcles are rea^ for immediate use Many of them, 
kouevcr, require additional processing orfabricatlon In many cases 
these commadiltes go throu^ a uhole series of intermediate steps 
before they are ready forulttmateuse tn the niamifactunng tnditslries 
primary comntodiliesor semifinished components are refined, fabri’- 
cated, combined, or ollteruise altered to achieve the form of product 
fornhichthere is a demand Manufacturing vanes uidely j?j its loca- 
tion and complexity , from simple handicraft indnstnes earned on in 
the home to gigantic complexes producing automobiles and other in- 
tneate machines 

In the study of manufacturing geography — coucemed uith the to 
calionof manufacturing and the causes andimplications of that location 
— geographers commonly examine tanous factors of location These 
arc elements m the cost of the productive process, suck as raw ma- 
terials, ualet, labor, site, transporiation facilities, and market, which 
xr\flue»cetbelocalionoftanoustypesofmanufochfring Sot all factors 
have the same influence on different types of mamifactunng, nor do 
alt plants manufacturing simitar products atiiays respond to these 
factors i« the same nay Nonetheless, the costs of accumulation of 
materials, processing, and product distribution are the primary de- 
terminants in induslnal locational choices 

Because certain factors of location effect a number of indiistnes in 
much the same uay, several differing types of manufacturing v.itk 
similar requirements and cost patterns may be located neurone an- 
other This combined iiith thefactlhat Iheproduct of one maimfacturer 
may be the material of another, may lead to the agglomeration or 
concentration, of mamifoctunng into distinct manufactunng regions 

This setcclion of articles from business and hade publications as 
well as from scholarly journals mil demonstrate, using specific in- 
dustries os examples, some of the problems of mami/actimng They 
describe vanousprocessesused,andiUust7ule the impact of changing 
technology, corporate structure, and the aide array of variables in- 
fluencing the operation ami location of mmufactunng activities For 
example, the article by Burch points out the Impact of increasing 
groiithimd declining trade restrictions on the European chemical tn- 
dusiiy Another article, •The Dig Change Comes to Steel, ’'describes 
the internal changes taking place in the steel industry tn response to 
diamatic changes in processing methods Articles from professional 
publications, such as those by ZeUnsfy, Hurley, and Alexandersson 
analyeemdepth the patterns or structures of tarious industries, rea- 
sons for these patterns, and factors contributing to clange 
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The Automotive Industry: A Study 
in Industrial Location 
Bj NEIL P HURLEY* 


T he geographical patterns i^hich 
characterize different industries are 
a eompoimd of economic considerations, 
soao-hisloncal factors and happenstance 
Espeaally true u this of the geography 
of autoinotn*e manufactiirmg in the 
United States. This stud> attempt 
to dissociate the ts>Tiad threads m the 
mtneate vi-eb of causal factors i^hich 
hai'e shaped, and are no'A re-shaptng the 
locational profile of Americas automo* 
tii'c production. 

The desxloprreat of the mdustry lo 
Detroit u a classic instance of hm\ 
histoncal accident and socio-economic 
factors combme lo detcmime industrial 
sites. The fact that Henry Ford, Ransom 
E. O’ds, Eli^-ood Ha^-nes and Charles 
Durv'ca ln"cd in hlichuran undoubtediv 
had mixh to do i»ith the state of Nlichi 
gan, and particular!) Detroit, becoming 
the cradle of auto manufacturtrg • This 
accords wth Piqu«-t s ohser\-ation in 
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1923 ‘ A recent canvass of a 100 Icacto 

industries has disclosed the fact that o 
almost all cases the kxaoon of the 
u’as the founder s home town. That, ana 
not mdusmal factors, was the rea»» 
the locauon.’ * 

There were neverthdess sound CEa* 
meraal reasons wh> automoaiT 
faetunng succeeded in thnvmB p ^ 
Detroit area. Hrsl. the vigor of 
mdustnes as machine shops, tool aM ^ 
maiers, and parts maniiactunoe et® 
osed an unmistalab^e attraction on ^ 

producers. Banters m the east were 1^ 
wiUing to furnish sfcon term credit to ^ 
infant industry’s promoters than viTre t.- 
morc progre ssi ve middle est financiffS- 
An addiOonal factor m faicr <rf locaccs 

in and around Detroiiwas that gas engu** 

were preferred mhCchigan as opposed to 

the steam engine (famred m Massch^ 
setts) and the electric motor (m 
cat) , Ohio had been expemnentu^ 
all three, \aturall) Michigan had a 
dended adi-aniagc o\Tr the other 
when the gas engine proved to be tic 
most efiicaciaus wa) to power an a“ 
Olhcri>ise:, England could have 

•J. A. Flqan, -ScebSc \™i 
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easily become the motor region of the 
world * 

Other factors of varying weight played 
their part, too Thus the importance of 
motor boats and commercial vessels on 
the Great Lakes resulted in an important 
marine engine induslrydevelopingin the 
area, this lent impetus to the producuon 
of all types of engines, including those for 
autos as well Tlic horseless carnage, a 
hybnd product developed by crossing a 
buggy with a marine engine, would 
naturally be manufactured m a region 
such as that of the Great Lakes * More 
over, Detroit, Cleveland and satellite 
cities vs ere specialists in pressed steel, 
maUcablc iron, brass parts, spnngs, 
rubber tires, paints and varnishes, ma 
terials which were indispensable for the 
assembly of a horseless carriage 

The mid West, with its sprawling land 
expanses and scattered trade centers, was 
more transport r-onscious tlian was the 
Cast Its flatland surfaces vverc ideal 
for experimentation inasmuch as the 
first autos lacked the extra horespower to 
navigate hilly terrain Besides, glaaal 
gravels were sufficiently plentiful in the 
region to make road building an easy 
matter Lastly, an intense spint of re- 
sourcefulness and enterprise, so cliar- 
actcnstic of pioneer groups, flourished m 
tlic mid-West m contrast with the more 
conservative, tradition bound East 

So much then for historical back- 
ground To understand the subsequent 
matunng of the industry it is necessary to 
recall some basic pnnciples of locational 
economic theory Every fabricating in 
g\isv1x» sucA as" imitr nnrrmi-cuiurnfig; 
lends Itself to the combined pull of five 
vector forces raw materials, fuel and 

I For fonher iktriJr ewsuit Fov3 M. BJAnfr 
n the AvlerioHe (Uitpubllihed Doctoral Tlicflii 

CmbrUige IlMvard Univentr 1952) nv 22Z7 

<Sin«e nn abuiKlancc ct the luppir oT htnjweoilt 
prccenl iq ih» At the turn of the eentu/y the MhI Wcai 
• ntACted Inmr thu ditr percent of the low cirriAge pro* 
auction In the United StAtet At that time treat. 


power sources market availability, the 
proximity of labor and capital pools, and 
transport artcncs Using these five 
rubrics, an attempt will be made to 
explain the geographical patterns whidh 
the American auto industry has his- 
toncaliy assumed 

Locahotml Factors Peculiar to the 
Auiomotipe Industry 

The assembly line nature of the in- 
dustry rules out Its being oriented to raw 
materials, it does not consume raw 
matenals dircedy but in the form of semi 
finished and finished components such 
as steenng shafts cjlmdcr blocks, bear- 
ings axles, etc The auto industry u so 
dependent on diverse material sources 
that when its assembly lines stop for 
hek of sales “a tide of secondary idleness 
washes through hundreds of o^er aties 
across the nation ” A Ford chemist 
Slated before ^Vorld War IJ that Ford 
can used cotton from 433,000 acres, wool 
from 800000 sheep, hair from 87,500 
goats, 11,200 acres of com, 12,500 acres 
of sugar cane, 61,500 acres of soy beans, 
not to mention a fifth of the nation’s 
steel and staggering quantities of rubber, 
glass and textiles * 

The auto industry is not linked to any 
invariable factor such as land in the case 
of agnculture, or climate and flat land m 
the case of aircraft plants,* or raw 
matenah as in the extractive mdustries * 
Extractive industries, such as mining, 
lumber and whaling have little loca- 
tional freedom, reproductive industries, 
such as tobacco, cotton and fruit grow- 
ing; eaws< coioOmr smeuy" rtr obr mnunn’ 
conditions of soil, climate and copog- 

• Ralph Wuodl, Xawnra fUhren A Fim foe DHnfraheaUwr 

(London Lonjcniani, Cmn & Companr 1959} 
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raph>, wlulc service industries, lucli 
as retailers, brokers and barljcrs, ^rc 
predominantly market- and tbercforc 
urban-onented • 1 abricating industnes, 
such as auto prorlucmg, generally seek 
that sue v.hicli affords optimum access to 
all the matcnals ingredient in tlie final 
product This necessitates a compromise 
location ’ 

Essential to an undentandmg of the 
locational policies in the auto industry is 
Its oligopolistic and highly com(>ctili\c 
nature. There arc tl.rcc giant producers 
(General Motors, I ord and Chrysler) and 
three smaller independent producers of 
note (American Motors, K^lscf•\\^llys 
and Packard Studebaker) •• Elntry into 
the field is extremely difficult, if not 
virtually impossible, due to the large 
capital imcslmcnts required to maintain 
a V erlically integrated productive process, 
a nationwide dealer system and the 
exorbitant costs attendant upon advertis- 
ing and establishing company presuge 
and goodwill “ Indicative of Uie diffi 
culty involved in offering more than 
negligible cotrpetition to General Mo- 
tors, Ford and Chrysler is the fact that 
together these three firms control about 
9a percent of the market “ The fact 
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that vtiihin a span of a few yean six ln£^^ 
pendent coTrpanies merged into tljw 
companies indicates the oligopolisuc na 
lure of the American auto imlustry 
Uccausc of the seruitivity of their product 
to the business cycle and because of the 
huge investment rcqmronenu in the 
annual model cliange-over, the auW 
producers arc quick to cxp’oit any ad 
vuntagei Vkhich sound plant site dccis.'ort 
may yield Such advantages arc linked 

with (i) the auemhiy line natureof the 

industry, (b) freight rale practices, (c) 
thecconomiaof specialization, (d) labor 
volatility, (e) the process of technical 
maturing, (0 the pyramidil raturt of 
lart,e scale production in the auto m 

dustry, fg) m.inigcnal decentralization 

policies among the “Big Tlirce”, and 
(h) the multiplier effect in regional cs 
p.injion 


Tfu AssmNjr^Ijne /teturf ej iht 
AjUrrotxu IridiXtj 

It u a well known fact that the auto w 

dustry pioneered in mass-production 
techniques and spawned the assemblj 
line, v^hich today can turn out a finished 
car every minute'* The refined sub- 
division of labor, the endlessly rrovmg 
belt, the concourse of sub-assembly hno 
feeding into the main belt, the logistu^^ 
vMzardry required to supply basic 
without, however, maintaining larg* 
plant inventories, the minute detailing of 
*'lcad time” production plans to hanron 
tac a process extending from the bluc- 
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pnnt stage to the display floor — all have 
captured the imagination of the world 
and elicited the laments of socioli^ists 
and industrial ps>'chologisi8 the world 
over ** 

The creation of the "Model T" Iord*‘ 
added (o the tMti fundanienla] pnnciples 
of standardization and intcr*changc- 
abiJity three other steps (1) the orderly 
progression of the product through the 
shop m a series of planned operations 
arranged so that the right part always 
ams'es at (he nght place at the right time, 
(2) the mechanical delivery of these and 
of t!ie assembled product to and from the 
operators, and (3) a breaVdown of opera* 
lions into their simple constituent mo- 
tions •• 

The assembly line penruis larger inte- 
grated firms V ith annual sales volumes of 
tens of diQusands of autos to olTset tlie 
costly msestment for maclunes, jigs, diea 
and tool fixtures by means of volture 
production of standardized parts Only 
the “Big Three" can afford the burdens 
of a heavy automation program and the 
yearly re-toolmg \>hich aecompimcs 
model re-design The asscmbl> hne 
operation, in permitting a divorce among 
parts manufacture, sub-assembly and 
final assembly, enables centralization of 
operations where component and semi- 
finished parts arc concerned and a de- 
centralization of regional assembly plants 
Consequendy, the "Dig Three” liavc 
centralized the assembly of component 
parts and units (e.g , chassis, pistons 
transmissions) In and around Detroit, to 
lake advantage of nearness to nud- 
W«tern suppliers and then have ar- 
ranged to ship these assembled units to 
regional assembly planisfor final assembly 
in order to reap the economics of proxim- 


ity to local markets This divorce be- 
tween the parts manufacture and the 
final assembi) phase enables sizeable 
eronomtes, however, it leads to vulner- 
ability in the evert of rivjJ or military 
disaster This was demonstrated in 1953 
when one of the nation's greatest in- 
dustrial fires struck the General Motors 
hydromatic-tfanrmtssion plant at Li- 
vonia, Michigan and crippled some 
twenty percent of the industry’s auto 
production 

One secs how geographically strategic 
IS the location of Detroit, equidistant be- 
tween both CO ISIS and advantageously 
situated for shipment of parts to rcgionaJ 
assembly plants in any part of the 
nation '• The economics which attach 
to the centralization of facilities manu- 
facturing auto parts and accessories 
become obvious when one eonsiden how 
dependent the early phases of auto pro- 
duction are on nearby industries In the 
Great Lakes area are concentrated such 
vital industries as elecuic generating sta- 
tions, electrical machine producers, 
foundry shops Besides, the iron ore re- 
sources of the Lake Sujvenor region and 
the proximity of steel centers such as the 
Chicago-Gary area, Pittsburgh-Clcvc 
landarea, not to mention Akron’s rubber 
supplies and the area’s rail and water 
transport facilities, are location factors of 
great moment The early phase of 
parts manufacture and primary assem 
bling IS then distinctly matcnals-oncnted 
and labor oriented and as such seeks out 
urban locations near basic suppliers and 
pools of semi skilled and skilled workers 
The later phase of final assembly is 
market-onented and is therefore de- 
centrabzed to reduce transport costs to 
the dealer 
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Freight Rale Practices tn the 
Aidomoltce Indusirj 

Pnor to 1936 the industry’s ad\TTtised 
pnee differed markedly from delivered 
pnee because of accessones, state and 
local taxes, and cairving charges onsales- 
hnanemg contracts In that year the 
Automotive Manufacturing As»ciabon 
published a list of agreed pnee quota- 
tions This led to the practice of in 
eluding freight charges from the home 
plant (Detroit tn the case of the “Big 
Three and most independents) to the 
regional assembly plant in the final sell 
mg price This meant that the customer 
paid freight on a fully assembled car 
shipped from Detroit even though the 
car vvos actually shipped unassembled 
from Detroit to a plant near the dealer 
VSTiereas only four assembled cars can be 
loaded mto a freight car, some tvvelve 
knocked-down (unassembled) ears can 
be shipped from Detroit and later as 
sembled mto final form for distribution.** 
In any evnil the customer pays the 
freight bilWob Detroit Supposing 
the car were assembled m New Jersey 
and marketed m New York, using 19»5 
prices, the diffcreniial between the ship- 
ping cosu incurred by the producer and 
the freight bill paid by the customer 
should be SoO a model *• 


nauon wide network of assembly plants, 
operate their own basing point systeni. 
TTic only difference between the method 
employ cd m the auto industry and bas i n g 
point IS that the customer absorbs the 
freight charge, not Ford or General 
Motors. The transportation charge, with 
Its clement of ‘ ph^tom freight,” has a 
the past swelled the profits of those auto 
producers who could av’ail themselves of 
the practice.** 

The more common practice in Amen* 
can irdustry (c-g , steel) is freight ah* 
sorpuon by the manufacturer even » 
the point of quoDng a lower delivered 
price m more remote markets than in the 
home market In the case of General 
\lotors and Ford however, there o 
the anomalous situation in which a 
seller has less compietition from pro* 
ducers 10 a remote market than m tb* 
home markeL** The apparently 
tionary nature of fraght pohaes Ford 
and General Motors are understandab** 
in the light of the industry’s concoBa 
non in the hbchigan area, the verncal 
structure of the industry’s produetjou 
process and the assembly line nature cf 
Its operations. Other industries wntb 
different structures must follow other 
fraght pnemg policies •* one should not 


By applying modem techniques of 
linear programmmg to deter mine- the 
most profitable locaUon of regional as 
sembly plants in relauon to earlier 
assembling phases and later marketmg 
operations,** oimpanies such as Ford and 
General Motors caI^ because of their 
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forget that dealerships play a critical 
role in the auto business As members of 
the service or tertiary segment of our 
economy, auto dealers are urban* 
oriented ’* Where population density is 
heaviest, there are the dealers and where 
the dealers are close by will be found the 
regional assembly plants At this phase 
of operations dccenirahzauon brings the 
greatest rewards 

Tlte Economtet ej Speaalti/itton 
in the AutomoUve Industry** 

In the earlier stages connected with 
manufacturing parts and accessories the 
auto industry reveals a nucleated pattern 
designed to reap the competitive ad- 
vantages associated with (J) ihe prin- 
ciple of multiples, (2) the principle of the 
matting of resers'es, and (3) the prmople 
of bulk, transactions 
The principle of multiples offers a 
major producer tlie opportunity to offset 
what is known as the imperfect divisi- 
bility of units of equipment and labor 
An example will make this clear in the 
Detroit Plymouth plant there are, say, 
four key pieces of equipment (1) a 
6 spirdle ^nng machine which rough- 
bores cylinder blocks two at a time, 
(2) a multiple spindle dnll press which 
drills I to holes simultaneously, (3) a 
special automatic 6 spindle grinder which 
faces the liand valve seats at the rate of 
50 motor blocks per hour, and (4) a 
milling machine which cuts pistons to 
specified dimensions " Assuming that 
these machines arc used m successive 
steps and that daily unit capacities for 
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these inatiunes are respectively 1000, 
1250, 1500, and 3000, then the plant’s 
daily output should be 15,000 or some 
multiple of 3000 higher than 15,000 if all 
the machmes arc to be uscii at full 
rapaaty It js this principle of multiples 
which IS continually at work in auto 
centers such as Saginaw, Lansing, Pontiac 
and Detroit, where large scale economic 
concentration insures a minimum of 
waste, curtailed production and “down- 
time ’ for heavy equipment 
How docs the principle of the massing 
of reserves operate m large auto produc 
ing units^ A giant car manufacturer is in 
a poutiOn to dnpense ivith the larger 
margin ©f inventory resources which 
smaller operators must maintain against 
demand fluctuations, production inter 
ruptions, accidents, etc.** With a far- 
flung system of branch assembly plants 
ihe “Big Three” can readily estimate the 
individual requirements of each branch 
more closely Uian a smaller competitor 
might since they know statistically that 
the fluctuations of requirements m each 
branch vnll cancel out This is an ob- 
vious advantage at the concentrated 
stage of automotive operauons where 
pr^ucuon IS geared for a national de- 
mand and not just for a local demand as 
IS the case with the regional assembly 
plants 

As for the pnnapic of “bulk trans- 
actions,*’ n IS fairly obvious that large 
manufacturers enjoy considerable bar- 
gaining power m closing contracts for 
material purchases advertising and 
dealer arrangements A company such 
as Kaiscr-Will>-8,-with an average annua! 
output of some 100 000 cars, could not 
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possibly sustain the tremendous o%'crhcad 
burdens \shicli a General Motors must 
carry as a condition for tts octensnx 
plant expansion, automation prt^rams, 
annual model changc-o\crs and “hippo- 
drome” ad%'enising campaigns *• Not 
only arc important items such as gas, 
electricity and \Nater sold to industrial 
consumers at graduated rates, but a 
predictable and sizeable sxilume of busi- 
ness furnishes a safe margin for capita! 
investment and bulk buying at propitious 
fluctuations of the market and the 
business c^rle ** 

Geared to volume production m order 
to avail Itself of the tnple advanuges of 
the principle of multiples, the massing of 
reserves and hulk transactions, the in- 
dustry seeks an expanding market In 
doing so Its aim is “to create both con- 
sumer satisfaction and consumer desire, 
and at the same time”** In executing its 
program of planned obsolescence, the 
auto manufacturers emplo) dassy 
dealers’ shovsTooms, mass-advertising and 
the annual model change to create con- 
sumer dissatisfaction within a relauvely 
short ture The fact that some degree 
of success has been atUmed in this re- 
spect IS borne out by statistics more than 
35 million families own almost 50 million 
cars, 35 million of these cars are postwar 
vintage and some 12 percent of all car 
owners in Amcnca own two or more 
vchides.” Thus it becomes relatively 
clear how speaalizauon and volume 
production go hand in hand The re- 
suit has been the entrenchment of three 
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companies as production leaders with 
negligible nvalry from other produces, 
the geographic concentration of the carif 
phases of manufacture in Miclugan and 
the diflusion of assembly plants to handle 
regional demands of a national market.** 


Labor VolaSilil^ tn tht Aulomolicf /nArfr; 

The most unpredictable labor market 
in the entire economy is to be found m 
the automotive industry and the loos' 
mcrcunaJ labor center is unquesuoo- 
ably Detroit Consider some essential 
facts. Work is seasonal, mass lay-offs 
invariably occur during the model 
change-over period The greater part 
of the working force is not skilled, 
reliable estimates claim tliat 65 percent 
of the indiistr)'’s total force of 900,000 
u made up of assemblers, janitors, 
sweepers, stock shipping clerks, rtceiv'ffS’ 
checkers and sundrv unskilled d®* 

ployecs.** The instability of the industry 

1$ further aggravated by the fact that the 
product marketed u one whose purchase 
can be deferred if signs of recession set 
in ** Consequently, both dealers and 
personnel lead uncertain lives.** 

This uncertainty has led to the creauo** 
of the powerful Umted Automoh.Ie 
'VorLcrs’ Umon which has secured h.§^ 
wage scales for its members to offset the 
disincentives of assembly-line monotony 
and seasonal lay-offs Few industries 
have had labor management relations 
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which have been so marred by mutual 
bitiemess and class analagonism The 
nature of operations in the automotive 
industry is such that the union is ever 
seeking new claims, the “guaranteed 
annual wage” demand was a counter- 
weight to the adoption of automation 
programs by car producers Critically 
dependent upon a large urban pool of 
unskilled, semi skilled and skilled cm 
plo>ecs, the industry has leluctantl^ 
Ridded to union requests 
The auto industry’s labor situation has 
serious locational implications it is a 
general principle of locational theory that 
a less costly center of labor diverts the 
industrial process Crum its cheapest trans- 
portation point at that moment when 
labor sasnngs at a new site exceed tlic 
additional transportation costs " De- 
troit labor costs are very high due to a 
combination of factors, the concentra 
tion of the industry in a single area 
making it vulnerable to strikes and work 
stoppages, the strength and quality of 
the unioa and its leadership, the un- 
certainty of income payments, the high 
cost of living in Detroit and environs, 
the repcUtivc nature of the industry’s 
operations with concomitant psychic dis- 
satisfaction which must be compensated 
for in a monetary manner 
The result is a tendency to seek plant 
sites m areas where labor is cheaper, less 


troublesome and free from a tradition of 
hostile labor management relations A1 
though wdustiy-ivide bargaining insures 
equality of payment throughout the 
nation, definite advantages neverthe- 
less accrue to, say, a Southern locauon 
rather than one in the mid-West 
WorkCTs there will be much more sans 
fied with wage rates than those m a aty 
with a high lining standard Secondl>, 
notraditionoflaborstnfecxists Thirdly, 
management can install labor saving 
tnacluncry and automatic equipment 
more readily in such a brancli plant than 
in an established one This is not to say 
that automation eliminates workers over 
the long run but merely to assert an un- 
deniable fact — namely, the resistance of 
workers and the union to automation 
There has been a real decentralizing 
force at irork in the industry, manage- 
ment clierishes harmonious relations with 
Its labor force and will go to great ex- 
pense to achieve this ideal One manu 
facturcr moved hts plant 400 miles to 
Insure continuous production, free from 
the frequent and violent labor disturb 
anccs he experienced at his original site 
The deviation in the industry from tradi- 
tional patterns of nuclcation is due in 
large measure to the desire to miUgate as 
much as possible the volatility and 
anugonism found historically in the 
Detroit region 
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The Pioetss tj Ttchmetd Malmng tn the 
Automotive Industry 

Discussion of the auto industry’s labor 
problems leads naturally into the ques- 
tion of tehnological advance The 
worbng staff, which is trained for highly 
spccialipcd operations even of an un- 
skilled nature, has been higlJy paid as wc 
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have seen. The labor pool has had a 
monopoly position due to the extreme 
degree of concentration of production m 
and around Detroit Ho%sevcr wth 
increasing scatter the industry s depend 
ence on a central labor pool becomes con 
comitantly relaxed T^e locational his- 
tones of most individual indusmes have 
typically imoUcd an early stage of in 
creasing concentration folio cd bv a 
stage of red sper^on ** The auto in 
dustry reflais this charactensuc As an 
infant industry with peculiar problems 
It succeeds in combining appropriate 
banc skills with managenal resourceful 
ness, financial support and enterprising 
engineers \^th the introduction of 
standarduauon of paru and mass-pro- 
ducoon techniques the industry bec^e 
rooted m the Detroit area where tt could 
be close to independent suppliers 

Since 1940 honever the industry has 
been m a maturing stage The war led 
to many goN*emment contracts and sen-ed 
as a catalytic agent in expanding the in 
dustry and m dispersing it geographically 
ITic appticabon of automatic controls 
and electrome devices, the new methods 
of marketing and distribution, the refine 
ment of advertising techniques have aU 
cooperated to bring the industry out of its 
period of industrial adolescence." Com 
petition and sacntific advances base 
eliminated many of the crudities ard 
accidental elements in car production 
The overhauling of the monolithic Ford 
Empire in the midl9o0s has been 
firamatie. qroof at this. taiUL" 
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Maturity of the industry has brought 
ttith ft uhat might be called an hour 
glass pattern Flowing down from some 
25 000 suppliers of independent parts and 
accessories through the concentrated 
plants of Ford Chrysler General Motors 
corporations and mdependent producers, 
Americas autos gradually take shape 
and move outward toward the regional 
assembly plants and finally to some 
45 000-odd dealers. The top half of 
the hour glass is materials and labor 
oriented the assembly plants in the 
early stages are dependent upon the 
basic suppl cTs in the Michigan area 
These plants represent the stem of die 
hour-glass. From these Detroit-clustered 
planu are diffused the component parts 
ajad jub-assembhes which reach the de 
centralized branch assembly plants. 
These assembly plants, located rear 
regional dealers, feish the assembly and 
seethe finished product on to the 43 OGO- 
odd dealers who represent the lower half 
of the hour-glass pattern This pattern 
has been the result of years of intcgrauon 
both verticaJ and horizontal as well as 
forward and backward A brief hL-tory 
of the auto industry s integration re\'eals 
a stress on engineering and production in 
the early history ofear production Later 
marLeUng becaire important and caused 
the disappearance of auto wholesaling 
Forward \xmcal mtegraDon took place m 
the form of factory branches and dealer 
ships controlled by the company It was 
only to be expected that auto producers 
» yviLi. want, in crescjsc, os cr 

car dealers where it concerned problems 
of finanaeg maintammg customer good 
will repeat sales and institutional 
brand adiTrtising \ crtical backiN'ard 
mtegration arose when Ford bought coal 
and iron ore mines, built and pmrliased 
sted plants, glass factoncs, rubber plan 
tauons, etc In time General Motors 
developed a refined system of honzonial 
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integration, manufactunng such diverse 
producU as dicscl locomotives, dectnc 
fans, fngidaircs, Allison engines AC 
spark plu^, Delco radios and a hose of 
other products (numbering in all wer 
40) “ Over the years both Ford and 
General Motors have extended them 
selves forward, backward and laterally 
until the “hour glass pattern” has 
emerged Seeking to minimize costs 
and to maximize prohts the large scale 
auto manufacturers have concentrated 
where economic advantages dictated and 
decentralized to take advantage of mar 
kei proximity at the final assembly stage. 
Since the finished product is bulky and 
susceptible to the weight gam interprcta 
tion of locational economics the market 
will always exert a strong locational 
pull on final assembly plants ** The 
f 0 b Detroit pncing practice made this 
pull even stronger by making the con« 


from 1923 to 1937 Both Ford and 
Chrysler, after many long years of re 
tnammg centralized in all levels of opera- 
Cioas, followed General Motors’ divj- 
sionaliaation program in the mid- 
1950’s** At the head of each division 
(eg, Butek Pontiac, Chevrolet in the 
case of General Motors) is a divisional 
chief who directs the affairs of the enure 
division as if It were an autonomous 
company m production and sales, more 
over, a controller is charged with the 
financtat supervision of each unit so that 
a closer check on costs may be main- 
tained Autonomy is so complete that 
divisions really compete with one another 
The Significance of divisionalizauon for 
locaaon, however, is that autonomy in 
divisional operations enables segments of 
the company’s acimiies to seek sites out- 
side of Detroit and away from the 
traditionall> congested loci of auto pro- 


sumer pay the all rad freightchargefora 
fully assembled car even when it is 
shipped more cheaply as a so-called 
“knocked-down” car 

Mauigmal Dteenlraluahon Paiuttt 
Arnortg the *'Big Three ' 

Although managerial decentralization 
Is a radically different concept from 
plant decentralization, both are not com 
plciely unrelated It is common to find 
progressive firms with avowed managerial 
dccentfalization policies constructmg 
modern one-story country plants away 
from congested urban areas Divisional 
izauon, as managerial decentralization is 
called in the auto industry, is a common 
practice among the “Big Three ” Alfred 
P Sloan first imuatcd the policy in his 
tenure as President of General Motors 

••rotdi vmc*l lniegi»iioi) »cnl lt» tI*tooc*l 
•r» liwird la Car« Otmt, TTn ln/V WM (N«i» York 
P»olheon Book^ li>eocl«r.eri 1952) pp. ff Jftij 
Uporioj ii>t£f»do8 b dvteriird In Alderfcr ood MitH, 
•P oi pp IttlU For* bnef populof dncim on rf 
Ceinooj MworV lua-izoaul IWriffoiitM. Mf "The Book «l 
DrVoii, Tmi Uavoaber I 1954 pp. 90 
4* Q J SWrdrlrk, rp. r*., p o rdo* . 


ducuon Managena] decentralization 
reduces impersonal human relationships 
and as such enhances personnel satis 
faction Job satisfaction is difficult to 
measure empirically but it is a parameter 
which all management experts accept 
today for increasing plant elfiaency A 
iroderate sized community plant within 
an autonomous divtsionaJ unit can be 
placed in a senu rural area, enabling an 
employee to ndc from his bungalow 

- Pcirr tlruclrr Ckwfpr rf iM Cwfattitam, at pp. 
4171 

Mfl-o r*pi(l grvwUi ol the Ajsmeto econmi* aod in 
Brth-oiber Indoitrp oC iuto prodocnon losttlier w ib efoae 
vo*opetkXien unoof ibe -'fi s 'Hitoc'* har« ctoicd fuertk v< 
cb«o|r*lBe>iiuwaiSoniiruetutc<ii Ceoenl Uotan, Ford 
Wowr Coopioy ind ih< CBuyiler Corpormon. Ccoenl 
MototT o<TkDb*d«n«t dmlopacot cm be b-tred (a Feur 
Pn,H^ef Ctan/r t/cA» Ck-^onM idid "rie— Haodr If tbe 
Wlk«l«(<BAu eCBipIrt “rp BI. pSOIT Ferd*i re.orgin{ 
wdoohiinrifaed la “ABAute Eniidre Deceninlizet isd 
ReorfBfvMA’’ a«iuiru Ttni, October 17 ]9$1, pp. 150.4 
'■FotdfFs'ttfoerm fcriuw ScptcrabcT 1954 p.l21ir 
Jtmn C. J^eei, TT* ^TW Ford Drive " Tib ^mmem 
leiMX ilfQ— Juiuiry IfSS p 22 IT -Co.CipuiM la 
Fofd*c Bottle Ibe Supremacy '* Ofi Febnicry 2S 19SS, p 
S4 ff Ford Cell Foil Une it LuV a-own Watt 
JtMK *2. t«7 p 45 IT a rTflcri nanasen*! P<>H>« It" 
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n.iiremCTits for m Une producu« proc- sett to 5upp!> the nteds of J^e 
ist^hich cannot ordinanl) be accom- plants n-lnch the indust^ ntU Uveje^ 

modatedbs cm lofts ora ctontJed urban dneed A glance at the aoembly 

Detroit ^as consequently e-tpen- plants erected by the ‘Big Three in the 
^ted ° e r^^uon rf many typT of decade from 194W9S5.nd, cates a 
businesses, including automotive pro- toward such dispersed sites a 
a ™^b,eh arellnd-e«ensise" Di- Angeles (General Motors, Ford and 
s-^lmn^ization serves to flatten out *e ^s!^) .Atlanta 
arvsn.ration chart and to dispose of a Motors), Louisville (Fold), San 
cSipany’s operauons (or that degree of California (Ford), MMchen, Iv^ 
physical planTdecentraliaaoon iv hich has Jersev (Fold) , Arhnglon, 
beL a notable phenomenon in the auto Motors). Wilnuiyon, Delaware (^ 
Sstry m the decade after the end of etal Motors), and Fram-ngtiam, Massa 
TVar II chusetts (General NIotors) 

World ^Var II ^ multiplier effects at 

wrk m this rtfional expansion of the 
automoQiT industry Motor \ ehiclcs are 
serving to accsleraie the phenomenon of 
suburban Ji«ng, as higher income Ictels 
become fixed m these non urban locales 
an attracovT natural market area anses 
for goods and services. Thus, m con- 
tributing to naaon wide dectrrtraluanon 
the auto industry is cffecung pan p«w its 
own decentralization. In ad^iion to this 

consumer multiplier effect there is also a 

not only a sought after item in suburbia consumer-goods mulupber effect noQce- 
(\%ith not a few families owTung tvAXJ cars) This consists m the relocacon in 

but the auto has made suburban and rural nerver regions of the United Stales of 
habitation possible ** \N'iih the establish major industries and corporations which 
ment of new commiiniucs ard new urban large users of motor vehicles, 

stnps m the Pacific Northisxst, the Old Sufiiaent demand on the part of ne%vl) 
South, the Gulf Coast and the Pacific stunted customers con exercise a strong 
Coast, new markets will ansc and prompt geographical magnetism on the auto m 
the auto mdustry to set up dealerships dustry, cstd at the earlier productiN'C 
and regional assembly plants m the stages. Conversel), the relocation of 


Tkt Multipltrr Efecl tn Uu RigtorMl 
Expansion ej the Industij 
Probably the greatest single force m 
miugating the historical centnpcul ten 
denae af the American auto industry u 
the growth of the broad middle-class 
suburban market. Consututing only 19 
percent of the nation’s popiUation m 
1953, America’s suburban families ac 
counted for 20 percent of the nauon’s 
spendable income The automobile u 


vicinity The attraction of new. wealthy 
«• Paul ' 

JJJ3.JSS3 (fw»o 

Ti-«.J»u«y 25. 1957 >»<1 NC3 F 


.ew VlArk«,~ 


, 195S. pp. MJ-J49 


banc suppliers of the auto mdustry is an 
invitation to auto producers to locate 
plants to be nearer to sources of capital, 
and to processed and unpitxxssed ma- 

«■ TL.. «... one rf tSe C^BsfiCABt kcAOCpU 

puHa ia Geseril KlcctiaD pUfli a” “ * 

KA«aa epood e. 
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toials. thus to miminize transport outs 

Similar trigger effects are also evident 
in locational changes m the earlier 
stages of production The gradual de* 
plction of iron ore sources m the Mcsabi 
Range m the Lake Superior area u affect 
wg a modiRcitton of traditional geo- 
graphic patterns in the steel industry and 
less immediately on dependent consumer 
industries, of which the largest » the 
auto industry Take the example of the 
Fairicss Works which United States Steel 
Corporation put up in 1952 at Moms- 
ville, Pennsylvania in order to be close to 
Imported Venezuela ore and Eastern 
markets ” In the wake of furihcr de- 
centralization of the steel industry a pro- 
duction-multiplier effect Viill influence 
the auto industry to locate near the re 
located steel nulls and the metalworking 
shops which spring up around them 

Capital equipment multiplier effects 
should also be mentioned since budding 
industnal opportunities in new regions 
such as Dallas, Texas and Los Angeles, 
California attract investors and financial 
interests Mention has already been 
made of the readiness of mid West 
financiers to invest in the infant auto In- 
dustry as contrasted with the conserva- 
tive Eastern banking houses Certainly 
the postwar boom made it relauveJy 
easy to float reasonably sound business 
ventures The experience of the Kaiser 
Company to aftempUng to achieve entry 
in the automouve field proved the avail- 
ability of capital in an expanding ouriiet 
economy 

Obviously, the multiplier effects can 
cooperate toward" ceniTOlz''mu>'r 
as effectively as toward decwitralization 
just as it can confirm the economic 
anemia of “stranded areas’ (tg > null 
towns in New England and coal towns in 


W8 to tb* lab, 

poJltT tlodrt the btttr rr’iaa, w 

omte • tirant teJilcMl fail 


Peaasylvania) Howcvct*, the post war 
trend m the auto industry has been to- 
ward scatter and the multiplier effects 
with Its tandem reactions and mutual 
causation have helped the process to 
gam momentum.” Since 1940 the 
profile of American industry has under- 
gone a marked change Although u 
will be decades before the pnmacy of 
Michigan as the nation’s auto state vv-ill 
be seriously challenged there seems little 
doubt that Michigan is losing its histone 
position of dominance To mention 
but one highly significant factor, auto- 
mation IS working a revolution m the 
auto industry as profound as that of 
Ford’s assembly line techniques Auto 
mation effects the locaCianal factors of 
space and labor suchwise that the in- 
dustry IS growing more “footloose” than 
It was fonnefly ” The “Big Three" of 
the auto industry are m a position to 
keep astride of the tide of expanding 
markets, technological advance, man 
agenal decentralization and geographic 
de-concentration which has swept the 
entire American economy m the years 

xlapiuwtput lAilnli Mud n eurontribv e to ■ bcitrr 
uodtroosOInf of Ihr euual IlunttiMii (nvoN*d IB lh« 
■adopt frtffnt. "Conodertd frean tho point ctvitw of die 
fapv^oofpvr Ktie0e eer aetlentl eeenamr Cf n l>e daeribed 
u 0 ejotno af muwOy loicntli ed iMtusrriei oe 
iotodeprailn't craMaw •nlvltiB.’* WMtJp tem (T 
a Ut S^irtie, ■/ tir deenrn Cnww, (New York On. 
ford Volvenlty rrtn, tSSS) p.S «tio, VVUltr lutd ‘'Ok 
oocc lapoo tad ihe Space Ecgnonir * Tht geoFOr^ 
Jxeool ^ g m oo n cl. Mar acxt June ISSl pp. Ill m 
STS.SSSBfVo)usieLXV 

•oCtesB McLaurMlo. '■aeslonal rntalnu of todunrlaU 
IcatloB,** OiaptcT IX. Etmmmt AacarfracOrM, Ed bf Sry- 
ooeur t. Kania (New Yak KcCnw tldl Bnok Cnopanr 
IMSXpp-llS-ITS 

t’GrarpeXaaaa and^aoteo Sforcait. -mie Quasd at re 
atody of Fanon DeitTmlnia* B u daca Oeddoai,’' Tlr 
q oo rlrr^J^W s/ fiaonlrr Decenber ISS2. p 73 Rex 
HarklaoB, Trtadi H <Ar Cirr^lw AinlMa •/ Sufplun yf 
Sm am/ieattj /eporai Afatmali Cod at Tlr Aah il/*a 
!>» ■ — - -fUt, /UWBfM, Tbe tiudraa Air Kumao M- 
Jmmrat. Tb* UalmatY cl SlicUcao, Standi ISIS K. IL 
Omaotc 'llow Ford Sdau flaolSKl,'* daOMea BaoariV 
joiK ISM, FB- IS a 

a For a diaeuaoA ci poodble oooooanlc otAca lo tke 
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foJlcrwTJ5g Worid ^Va^ II Isor is there 
any portent that these trends wU reverse 
thcmsclv cs.*’ 

So much for the economic factors m 
the locational policies of auto maou 
facturers Just a word about the 
attempts of the national government and 
private industry to mimiruae atomic 
vulnerability in the age of the 
hydrogen bomb by a consaous strategy 
of dispersal TTic inauguration of the 
National Industrial Dispersion Program 
by President Truman in 1951 sought to 
use accelerated tax amortiration pnvi 
leges as part of the defense contract pro- 
gram to cncouraec industry to locate nevv 
plants ouiscle of defined target tones 
The significance of the auto industry as a 
pnnie defense industry and its higlily 
vulnerable nature have led the industry’s 
executives to consider industrial disper^ 
as good business insurance where dis 
periil does not openlv conflict with pre 
dommatuig ccoro'tuc goals *' 

Summary and Cmctuntmi 

IVhde substantially sound economic 
reasons existed for the birth and grov\th 
of the auto mdusiry in and around 
Defroit, certain happenstance factors 
such as the local presence of inventors 
and men gifted wth engineering genius 
also played a role the dev'cloi>' 

mem of highways and such dependent 
industries as petroleum and steel, the 
industry grew into an ’*hour-g*ass pat 
tern” whereby the manufacture and 
assembly of component parts became 
dccidedlycentralizedin and about Detroit 

■ Per (uttne troep w u, ut ‘“Sew Er* Cermsf la 
t' a Am ? hrUlb^JuselXItSS p. Si C -Asttr 
A SftrVa So Big You Cu> Dnnro ig It,** Hmt, 

FefanurTi, 19S4 ^ SOfi. “Istiusn^ S«ad«t Anto St»Kn( 
Cf Ker to Sen Xtw Capiwenog,*’ Btatta II wl, Nown.tw» 
10, ISSSi p, IZSe. SenmU Cat— VVXgl AjriXeF^i?^ 

If S, J<eot & ttwUX/frt, Aogiar IS, 19SS p. t4 B tai 
“WTuri Next in Aaw»’ '•VS. Vmi Of HrU AM 
U*t 2,195S p-SSff 

••Nnl P Kokr “Tlw Amayas AckZJea Hed.“ JTo. 
tX/nr Trm^Utta Jttnd, July^Aiifat IPSt, p. 


while the later operauons of final as 
sembly and distribution were scattered 
m order to reduce transport costs on a 
product which gained substantially in 
bulk and w eight in the ultimate assembly 
phase 

Mass-production ircthods have led to 
W7despread division of labor and special 
tzation of function m all phases of the 
productive process. This together with 
dependence upon a large supply of 
skilled and unskilled labor and ready 
access to semi fabricated materials parts 
and accessories dictated the nucleated 
patterns of the industry m the productive 
stages leading up to final assembly The 
policy of charging the customer fob 
Detroit freight rates on a fully assembled 
carwhdeshipping* knocked-down’’ cars 
to regional assembly plants confirmed 
General Motors and Ford m a policy of 
mamtamuig a vast network of branch 
asvembK plants 

Furthermore, the economies atuchmg 
to the pnnaples of multiples, massed re* 
serves and bulk transactions enable large- 
scale auto producers to reap the advan 
cages of spreadmg lowered fixed costs 
over a great volume of finished goods 
Without the economics of massproduc 
tion, concentration m the earlier pro- 
duction stages and obgopohstic features. 
It IS doubtful if the industry could have 
succeeded m bnnging the auto withm the 
price range of the average Aroencan 
family Only a giant producer can 
afford a policy of nation wide branch 
assembly plants near ngionnl markets, 
expcnsiv c automation and re-toolmg pro- 
grams for annual model change-overs, 
extras agant advertising campaigns and a 
vast arterial system ofdcalcrs underagrcc 
mert to the factory ** Hclpmg decen 

■* da Safnanaf taUrfnuoaa tj lit Cftaamt mJ fUmaJ 
AjffU aj Ammcm taJajoy Tie JtHminn lakuBy (New 
Y«rt Ceor^ S. An nJOT mg A Cc«np*ay 1955) Tie 

Aaitmakj taiaOrf (N«w York UoriU Lro^ Rertc, 

Fcaner a Boom. 1955) 
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tralization trends in the auto industr) 
IS management’s desire to scliJe m new 
regions where no tradition of labor stnfc 
exists where workers are more content 
with their wages and where resistance to 
labor savnng dc^^ccs is minimal 
Since motor vehicles render suburban 
Imng possible, the industry is contnbut 
mg to mown tfcccntraluation by market 
mg a product which encourages indus 
tnahzation and population of new re* 
gtons thus creating markets which even 


tually will exercise a locational pull on 
the industry itself The overall maturing 
of the American economy m all regions 
the rapid technological strides in the 
fields of chemical, electronic, atomic and 
solar energy, the radial growth of trans- 
port and communication lines all imolve 
multiplier cfTccis and economic chain 
reactions which are dissolving the tra 
diuonal deep-seated concentration of 
auto production m the Michigan area •• 

••AuomftlUe Minulsautcn AMoatboo, What > Next 
laK’UtuS' Adn^ Jtt/iyAii!f»»hUhJajaf a itaurua I9S2 



FINDING THE BEST PLANT LOCATION 


by 

ROBERT A WILL* 


You have just beea handed the as- 
signment of finding a 20-acre site 
for jour company’s new facility 
somewhere on the U S mainland. 
The 48 contiguous states have a to- 
tal of nearly two billion acres, 
•which means your company needs 

0 000001% of this area. 

You may not think of yourassign- 
ment in quite this light, and stating 
the problem in this way may be a 
bit far-fetched. But it does show 
that a lot of real estate must be 
eliminated from consideration be- 
fore jou reach that final 20 acres 

In looking for a site, you want the 
maxim um economic benefits that a 
location can contribute to the fa- 
cility It 15 probably not oversim- 
plifyii^ the plant location study to 
say that it is completed in just two 
basic Steps (1) establishing as ac- 
curately as possible those require- 
ments of the facility that will ^ in- 
fluenced by location, includmg a 
relative weighting of these reqmre- 
ments, (2) applying these criteria 
to the largest geographical areathat 
can be considered logically, then 
continuing to eliminate unqu^&ed 
locations until only the best site re- 
mains 

-T!* laitja Co 


Both steps are essential Without 
correctly establishing the “ground 
rules* (Step 1), the results of the 
screemng process (Step 2) are, at 
best meaningless, at worst in- 
correct. 

The importance of a systematic 
approach to elxmfoating locations 
cannot be overemphasized, Thishas 
been demonstrated to us time and 
again by clients who set out to make 
their own study on a hlt-or-nuss 
basis, but who end up turmng the 
project over to us, together with 
reams of information collected -> 
most of it irrelevanL 

STEP OVE SETTING 
UP THE SCREEN 

Just as the number of possible lo- 
cations for a facility is virtually 
unlimited, so are the criteria that 
can be used to evaluate these loca- 
tions The trick is to keep the im- 
portant criteria from beingeclipsed 
by minor considerations This be- 
comes progressively more difficult 
as the study moves along 

The criteria that govern the ap- 
proach to the screening process In 
the imttal stages are primarily tan- 
gible economics, the intangiblesare 
applied later The tangibles, as we 


•Ftndmgihe Best Plant Zjocation' by Rabcrt A. Will Reprinted tnih permission 
/rom Chemical Etsglneerlas, \ol 72 (Ifarra 1. 1965) pp 87-92 1965 
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coQstder them, are the measurable 
costs 

Measurable costs are baslcallyof 
two types (1) the continuing costs 
aifecting cperaUon and (2) the twie- 
time costs of setting up shc^ The 
continuing costs, in most cases, 
consist mainly of Inbound and out- 
bound freight, labor, utilities and 
taxes One-time costs are largely 
those of site acquisition and prep- 
aration, construction, and business 
organization taxes 

It Is usually possible early in the 
study to pinpoint the lowest-cost 


area for shipments to customers 
(outbound freight), since in most sit- 
uations there is but one lowest-cost 
area for this item At the other ex- 
treme, the costa attnbutable to real 
estate taxes and the site are so lo- 
calized that it is usually impassible 
to consider them until the final stages 
of the study The accompanying ta- 
ble categorizes the more-frequent 
cost criteria by geographical pattern 
of occurrence The descending order 
of classification also illustrates a 
logical order of screening steps ap- 
propriate to most site searches 


Costa Associated with a Site 

Can Oe Clssaifled by Area 

AREA OF OCCUlUtENCE 

TVPE OF FACTOn 


Continuing 

One-Time 

Nadonal 

Outbound Freight 

- 

National or regional 

inbound Freight 

- 

National, with many regional and local 
v&rlatlona 

Labor 

IN>wer 

Fuel 

Cllmats (heating 
sod air con 
dlUonlng) 

OoDstrucUoD 

Slate varlaUons 

Business taxes 

Business 


organization 
UucS) Bales 
tax on equtp- 
mcni and 
materials 

Air and water 
^UuUon control 
rinasctng programs 

tecal vaelstioas Water Buildiag site 

Real estate taxes 

Note Some consideration frequently most be given to other tniluences that may be 
neither one-time nor long-conUnutng ^Kh factors arc usually related to govern- 
mental procedures Kcamples are Cut forgfveoes* to new lotftistry for a speclBcd 
period, rlght-to-u-ork laws and transportation regulations 
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THE INTANGIBLES 

Not all taportantlocation criteria 
can be assigned a value as readily 
measurable as most of the cost con- 
siderations listed in the table Yet, 
the intangibles can be of great and 
even overriding importance 

In our experience, v.e have seen 
intangibles range from the valid to 
the ridiculous For example, avalid 
reason for rejecting a location, even 
though the cost picture looks good, 
is that key personnel necessary to 
the operation’s success may refuse 
to move to the area because of un- 
attractive living conditions An ex- 
ample of a questionable intangible, 
ViWch vie see with increasing fre- 
quency, is the restricbon of possi- 
ble locabons to those within a few 
miles of a commercial airport, to 
lessen executive travel discomfort 
We would have to place In the ridic- 
ulous category a requirement, in 
one site search we know of, that all 
commumties below a certain ele- 
vation be rejected because of man- 
agement's belief that those people 
were m)t as likely to be as industri- 
ous as their highland cousins 

We cannot enumerate the many 
intangibles that should be applied to 
a plant location search, since they 
vary considerably with each situation 
and even with each company’s phi- 
losophy ft suffices to mark the im- 
portance of intangibles, and to cau- 
tion against going astray in tbeir 
appUcation. 

STEP TV.O BEGINNING 
THE SCREENTNG PROCESS 

With the selection criteria tai- 
lored and weighted for the speafic 
operation proposed, the screemngof 
potential locabons can begm. It is 


axiomatic that the more stringent 
the requirements, the easier the 
second step and the more positive 
the results 

By Its very nature, applied screen- 
ing requires considering the largest 
geographic area within reason, 
whether international, national, re- 
gional, state or local It becomes 
essentially a matching process 
match and reject, match and con- 
sider further 

A classic example from our files 
illustrates how two billion acres 
was boiled down to 100,000 (Admit- 
tedly, we are not often called upon 
to find a 100,000-acre site, nor is 
anjone else ) Inthisparticularcase, 
we were looking for a remote test 
site, somewhere in the U S-, for the 
future use of a major space-age 
company 

The size of the needed propert) 
established two immediate screen- 
ing requirements for the survey, 
even before our client furmshed us 
the specific cnteru (1) the site 
had to be purchasable at a very low 
cost per acre, and (2) since our 
client was a pnvate organization 
without the government power of 
condemnation, the property had to 
have relatively few ownerships, to 
make it feasible to assemble one 
parcel of 150 square miles- 

Our client also had a number of 
other requirements For one thing, 
the proposed installabon could not 
afford to be shut down or harassed 
by long periods of inclement weath- 
er Also, it had to be within a rea- 
sonable distance of a fair-sized city, 
to provide suj^rting services as 
well as the amenities necessary to 
attract and retain scientists and en- 
gineers And, finally, the cheat 
wanted a site on a navigable water- 
way to permit barge transportation 
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of large space hardware 
With these rules set up, the 
screening process began Starting 
with the 4S contiguous states, areas 
were eliminated by a senes of map 
overlays Application of cbmatlc 
restrictions to the base map re- 
sulted in the disqualification of large 
areas (Fig lb) Here, snowfall, 
snow cover and temperature were 
the criteria used. 

Since the Federal government 
owns large areas of land — parks, 
monuments, forests and military 
installations — which would not be 
available, this also was a restric- 
tive factor The elimination of such 
properties by the screenlngprocess 
Is shown in Fig Ic This does not 
show the location of government- 
owned grazing lands, whose availa- 
bility for the intended use at the 
time of the study could not be firmly 
established. Fig Ic also shows 
those areas eliminated because of 
distance from a large support city 
By using topographic maps (1 
250,000 scale), the logical remain- 
ing areas of the country were 
checked for terrain and cultural 
features Farmland values also en- 
tered into consideratloa Uitimately, 
14 logical areas were pinpointed. It 
was possible to complete this first 
screening process without even go- 
ing into the field to see the pros- 
pective site areas 

Once the optimum areas are de- 
fined, the screening of communities 
and sites can begin Here again, the 
established requirements continue 
to govern the procedure Such re- 
quirements as acceptable commu- 
nity size, large water demands, the 
necessity of water transportation, 
and the absence of a competitor are 
typical of the restrictions frequently 
Imposed. These restrictions reduce 


the possible locations to a manage- 
able number prior to the start of 
detailed field investigation 

THE FIELD SCREENING 

The plant location task has reached 
the point where it is now feasible to 
begin visiting locations The screen- 
ing becomes finer, since "X" num- 
ber of locations have now been nar- 
rowed down to not more than a 
couple of dozen potential sites most 
of which should come reasonably 
close tosatisfyingthe requirements 

Even with pre-screening, some 
communities can be disqualified 
when they are visited in the field, 
and need not be invesUgatedfurther 
Some of the more frequent reasons 
why we have eliminated locations 
Include 

Prevalence of unusually high wage 
rates that our client could not meet 
and stlU remain competitive in his 
Industry 

Announcement of a new industry 
that would soak up a good portion of 
the available work force 

Local resistance to new Industry 
(most often found in college commu- 
nities) 

Inadequate or marginal water 
supply 

Labor shortages reported by lo- 
cal manufacturers 

Inadequate or marginal municipal 
power source, with alternative sup- 
pliers excluded from the area 

Absence of a workable site (this 
is more likely to be true in the case 
of process or heavy operations than 
for light manufacturing) 

APPLYING ECONOMIC FACTORS 

Screening for the remote test site 
mentioned previously did notpermit 



Figore la First 
step major wa 
tervi a^s are pin* 
poiated 



Figure lb Thea, 
cold climate 
eilmlaates some 
areas trom con 
sideratlon 



FiBurs le Finally, elimination of parks and remote areas further narrows the search 
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much application ol operatmg-cost 
requirements in the first phase of 
the study- The result was that even 
after 14 widely scattered areas had 
been selected, we were not able to 
establish the most fa>orable region 
of the country. This could not be 
ascertained until specific sites 
within the 14 areas were checked 
out. 

More typical, perhaps, is the lo- 
cation study for an operation with a 
high dependence on freight, labor 
and utility factors. A consideration 
of these basic requirements often 
quickly defines the optimum-cost 
region. 

Although an early determination 
of the most favorable area is al- 
ways comfortmg, it is not always 
possible. VTitness the case of a 
flat-glass manufacturer, where op- 
posing cost factors kept in sus- 
pense not only the exact site but 
also the regicn of the U.S.untilnear 
the end of the selection process. 
Gas and power costs, of major im- 
portance, were low in the middle 
South. The market center was in 
the Midwest. The result was a 
standoff between the two areas on 
combined utilityandcxitboundfrei^t 
costs. For a high-tonnage product 
like glass, we wtxild expect that 
proximity to raw materials would 
then make the difference, since la- 
bor rates for the industry apply na- 
ticnally and would not influence the 
cost picture. 

The prmcipal raw materials of 
glass (mainly' sand, dolomite, lime- 
stone, soda ash and salt cake), plus 
packaging materials, were then 
checked as to availability and suit- 
ability withm the survey area. For 
sand, the largest-tonnage material, 
locations of sources of supply were 
quickly established. Most of the 


sand suppliers that could be consid- 
ered were In the central Appala- 
chian Mountain region. Further m- 
vestigation soon revealed a number 
of underdeveloped sources, also 
within the favorable survey area. 
These Included not only the Appa- 
lachian sandstones but midwestem 
sandstones, the unconsolidated sand 
deposits of central Tennessee and 
beach sands of the Gulf of Mexico. 
(We climbed several mountains and 
even rented a boat in the process 
of securing sand samples for test- 
ing.) Once a source was judged to 
be satisfactory, a cost for develcp- 
mg the supply and delivering it to 
the site also bad to be established 
to make the picture complete. 

Pinning down some rf the other 
raw materials — parbcularly dolo- 
mite and limestone — proved to be 
nearly as difficult as sand. Here, we 
even considered the substitution of 
oyster shells for limestcne lo the 
Gulf area. 

As with many process mdustries, 
availability of a large site was of 
major importance; the absence of 
such a site near a sand source was 
sufficient to disqualify some areas. 
If the location were to be m the Gulf 
Coast region and use beach sand 
and oyster shells, the site had to be 
accessible via barge transportation. 
For mland locaticos, situation on a 
navigable waterway also was desir- 
able, smce it offered somepotential 
saving on soda ash transportatioo 
costs. 

Adding all trf the significant cost 
figures together showed that three 
of the potential locahons, each m 
a different region, were nearly 
equal. Any one would have been a 
good location on the basis of meet- 
ing the tangible cost requirements 
established to guide the survey. 
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APPLYING THE INTANGIBLES 

The glass-plant survey Illustrates 
how the screenlngprocess continues 
to reduce the number ol logical lo- 
cations by application of cost cri- 
teria. At some point near the end of 
the screening, an Impasse fre- 
quently occurs as the measurable 
cost differentials of the locations 
still in contention becomes less 
This means that the intangibles will 
make the difference. It is time, then, 
for the final fine screening. 

Some ai the Intangible criteria 
may reflect the corporate philoso- 
phy. Our experience Is that the 
lighter types of Industry are more 
likely to be influenced by the Intan- 
gibles than the heavier ones be- 
cause the easily measurable items 
of freight and utilities are rela- 
tively less Important One of the 
most extreme cases In our files Is 
that of the ^ace-age science com- 
pany that requested that we compare 
an East Coast, a West Coast and a 
Gulf Coast location, to determine 
(he coat of doing business In each. 
Our findings indicated a substantial 
advantage for the East Coast — with 
the West Coast running third. The 
company chose the West Coast lo- 
cation, despite the cost penalty, so 
it could be near the university that 
would contribute most to Its tech- 
nology. 

The laboratory location problem 
is the epitome of the application of 
intangibles. Hardly anything abcut 
such a project can be assigned a 
dollar value. Yet the location of a 
laboratory should ccntnbutc to re- 
cruiting and retaining of tlie scien- 
tific personnel needed to ensure the 
operation's success. The presence 
of a major university {including ac- 
cess to the library) and 'good living 


conditions* are widely proclaimed 
as essentials, but actually there are 
many cases where the absence of a 
university does not seem to be an 
Insuperable handicap. 

This is illustrated by a study we 
recently made for a chemical man- 
ufacturer headquartered In a mod- 
erate-sized city with no nearby ma- 
jor university. The problem was to 
determine whether anotlier location 
might be more suitable for the lab- 
oratory ~ a move that would sepa- 
rate the laboratory from other com- 
pany functions in the area. Investl- 
gatitm showed that qualified labo- 
ratory personnel were not recruited 
to the existing location as easily as 
they might have been in some of the 
major citiss, but nevertheless could 
be attracted in adequate numbers. 
Once there, however, scientists 
were less likely to leave than would 
be probable in a larger metropoli- 
tan area. The company was over- 
coming the handicap of not having a 
major university by sponsoring 
special courses and cultural events, 
and by maintaining its own com- 
plete technical library — compen- 
sations that could be sustained in- 
definitely. 

When all of the facts were evalu- 
ated, the company decided to retain 
Us laboratories at the existing lo- 
cation. Had the laboratory been a 
newly conceived entity, it is likely 
that the Important intangibles would 
have ruled out consideratim of the 
community in which it was actually 
located ^periraposition of the ad- 
vantages of remaining (also mostly 
intangibles, Including easy intra- 
company liaison, general satisfac- 
tion of employees with community, 
reluctance of some to move, and a 
history of excellent labor relations) 
more than offset the pri^ble ad- 
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vantages of another tocaticn In 
this case. 

THE FINAL TOUCHES 

We have seen how the location 
stud; begins v.ith a large area, and 
by progressive screening, Is nar- 
rowed down to several possibilities 
that are In close contention on a 
cost basis. 

We are close to awarding the blue 
ribbon. Now is the time to be sure 
the school system has a high stan- 
dard. Now Is the time to meet local 
business leaders, to check further 
sn Aatw cca^Hicns, visit the- 
country club, to talk with city of- 


ficials, and to form a general Im- 
pression of the community. 

Somewhere along the way, one of 
the locations will check out a little 
better than the others. Then is the 
time to option the best available 
$lte, negotiate a tax assessment, 
Seek utility extensions, analyze soil 
conditions and do anything else nec- 
essary to bring the project toa suc- 
cessful conclusion. If all goes well, 
and everything checks out as hoped, 
the number one choice will get the 
hew plant. If not, the final imestiga- 
tion can be transferred easily to an 
alternate location, secured by the 
thst screeitiiTg bss pro- 
Vided a logical backup site. 



WORKABLE COMPETITION IN THE SYNTHETIC 
RUBBER INDUSTRY* 

CH-UILES P PHILLIPS, JR 

ITcuAiflptOK onj l/mvemlv 


For over twenty yoirs students of business 
organustion hs\c been trjmg to define varunis 
concepts of workable compeUtion One of the 
most important questions remains unAnawered 
to what extent is (he market performance of 
firms determined by the market stnieturo of 
their industncs? Or, to put the question in n 
slightly different form in attempting to judge 
whether an induslij is workably eompetitire, 
how should market performance and market 
structure be weighted?’ This paper analyies 
these problems with referenea to the a^mthebe 
rubber mdualry 

The synthetic rubber industry was bom <fur> 
mg the early doj-s of World War If, when the 
United States was cut off fram natura} rubber 
suppbea Then in 1955, after a long period of 
negotiations the lodustiy was sold to private 
enterpiiEo' It was deLwed mlo private bands 
pnmonly through the “Rubber Producing Fa> 
cibtiee Disposal Act of 1955 Perhaps the 
major aan of this Aet was ‘ the development 
within the United States of a free, competitive 
synthetic rubber industry “ 

The mdastry offers two unique feature to the 
student of business organuation Finl, this wm 
the first fuU-«aIe industry e%'cr built by the 
Federal Govenunent in the United States Dur- 
ing the war the Government financed fifty-one 
plaots, representing a capital outlay of almcsl 
$700 million Frost a meager production of 
8 000 tons of syathetfo rubber in 1941, the 
Industry was capable of producing more than a 
nulUon long tons annually by the end of 1944 

Second, the transference of ownership of the 

* This paper IS largely denved from Iheeuthor's 
diBertation ‘CompeuUoniatheSynthetis Rubber 
Industry/ deposit^ in the library of Harvard Uni- 
versjly m 1959 

y&w fF Atenr, ‘CTwvfhireui* JtSntiirui'dhr 
Monopoly Problem la the United States," JfarvarJ 
Lam Htetev' June 1043 

* R A Solo. “The Sale of ibe Synthetic Rubber 
Plants’ Th« Journal oI Muitnal Ecmomtci,HfH 
vember 1953 

'Pubi c Law 20S, 4et of August 7, 19S3 (Here- 
after refeiTcd to as the Dispoaal Aet ) 


rubber producing plants represented the first 
time in our history that Congress has had the 
final responesbihty for establiahmg the structure 
of a pnsate industry It was against the back- 
ground of our antitrust laws that Congress had 
to moke lU decision 

The first section bnefiy diseusoe the concept 
of workable competition In the second section, 
the lending aspects of the synthetic rubber in- 
dusliy's market structure and market perform- 
ance will be outlined Tbs final two sections wiU 
deal with workable competition m the synthetic 
rubber industry . 


A purely competitive laduatry contains s 
large numter of firms, none of which is able to 
exert a signjfiunt mHuenco upon the market 
price of Its products A firm within sueb an in- 
dustry accepts the pnee of its inputs, as welt as 
the pnee of its outpuu, as data* Under these 
conditions, each firm selects an output level 
which maximitrs short-ruo profits. As a eonae- 
quenee. long run profit maxuBiraiion u also 
assured Ccropctilion among existing firms, to- 
gether with the free entry of new firms and the 
free eat of existing Erais results in maximum 
ecoDomie efficieoey throughout the industry and 
maximises consumer saUsfaction for the econ- 
omy Some of the more important results of 
pure compctitbn are (1) the equably of prices 
and msrgjBo] cost. (2) the equality of fsetor 
prices and values of margmal phyneal products, 
and (3) the existence of aero pure profit levels 
No industry conforms exactly to all of the 
conditions and results of pure competition 
Nevertheless, it is possible to examine the stnic 
ture and performance of a particular industry 
against a background of eti^anatory hypotheses 
ano'ib leacri cenbin coacihsoiis conccniing Uie 
*Iaad<lit<oa ta these neccssiiy' conditions aper- 
feetly compelitne mduriry »oulj require -perfect 
knowteds^ and perfect factor mobility See C H 
ChuBberlm, TA» TAeorv of J/onopofia/ie Cotnpo 
ftlim 7th til (Cambndgn Hanard University 
Press I9SA),pp 0-7 


*VarAvble Conifiehllon in Ihf Rubber firdesfry" by Charles F, pbilUps , Jr 

Reprinted from Southern Economic Jounul, Vot i9 tOclober 1961), pp 154-162 h'i/Ji 
permission of aiilhoT and publisher 
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decree to wbeh thej fPT«cd to lairltt fore« 
Oftfn fvidnirt* of coarotiUre b^t»«of can be 
found m mrk-U la whith easi*tJUon B 
tmlher perfect ror pure The tp esUoa to be on* 
ST*ml »n the anal'-sw of anj tndu?*rv, ibetefo'e, 

H bo* clowb behsrjor latir^es the ecmpeti- 
tne Dorm If the renlj are darned eilis- 
faetory, the mdustry ma} be «a:d to be effee- 
tjnly eosapeiJtiYe* 

An isdasTy maj be desnpated as arortahly 
eompeuuve jn at ki.»t two other wati Firrt, 
an iDdnrtry maa be jud^ on the bam of the 
tlw«vt*a wath whseh the nceesfity cosiLuont of 
pure eoenpetiticn are apprtmmted in aetaal 
Btoatioua.* The this ceeeaary condi'ions are 
(1) a large rniabef cf buyera and tellefa, f2) 
the alwnee of telLus eosts, (3) th* aeceptanee 
of product and raput prices aa data, a^ (I) 
freede c t of entry and exit A jud g ne a t made on 
the basss of r*^jlta m-eht be d^ereni from cce 
made on the of nroesrary eondiiwas * 
Second, an ladjjtry mtgbt be judged workable 
eospetiUee when, eren in tb» abareee of aeeept- 
ab’e behanor tmdef ether entena Irted abon, 
as alternatire aolglioo teems anther eecncBS*> 
eaUj dearahte nor legally fenrble* From aa 
eeceomu pn^t of new, an ezutins market ttrae* 
tuR jnicht wen neld better market rendts 
would any alternatire t‘ni'‘ufe From a legal 
rtandpoifit, an altersaUre tduaon might niro 
icTMU questions of “fairness” and “feisibjjt} 

In either ctuaUon, puUjc poGey n.'^t aup por t 
the statos quo 

*J M Hendfiwn, The ©/ tA* Coo/ 

Indvttry (Casbndfe Harrard Unireaty P r»—, 
193S) 

*J ^ Markhtm, Ccmpetiiivn tn lie Kvyon 
Imdjetry (Cuibnda* Bsrrard Ccirerciy Pm. 
1^). sad D C Haail on, Compceiivm oi Oil 
(Cambridge IlarranJ Unir«Tst7Pre»,l95S) 

’ Tbese analyees (of nece sEi ry eanditwos) pm- 
ndo TahabSe nanaliTee which desmbe the natoie 

o' competitioa wnho partKuUr isdustnea. bot teQ 
LtUe about results The extent lo wlo^ aetml ro- 
solU denste from tho* of perfect ccmpetibon 
mar not be duectlr related to tb" number o( wa- 
eotnpetjUee pnctices that can be Lsted. »■-»«» Uk 
ejects of «« practice m.g*'t o&et than of another, 
and li^ earn* praence can eatae quiu d.feTe9t le- 
Rjts mder di5*Ttfit enrumslaiieea." Eendeison, 
op cit,p t. 

*R. B T frnia at. TAe Ammem Cipare fe /•- 
diutry (NewHarea 1 ale Cmreis^ Pr^ I9a0) , 
and MaAham, op ol, p 2&t 

•K. B'ewiter, “Eaforceahle Con)Rt.t><B) 
roly Reas n or Eesasiabk Eolea," Ammeoit 
noetic Peiaetr, Afay ISod, pp 4S3-S 


n 

The rcet important eaccltwon* regarding the 
narket (tn--tcro and market pe'fo'masee ef 
the smthetje Tv‘<ber industry nay be nmna 
med as fohoTj 

Merktt 5*rticftfrc 

(1) In lennj of prodjelion capacity ih" ijn- 
thetie rubber industry w an o!tgopc4y The four- 
£~i ecneentnOcn ratio for general pu*J** 
nlber* p'odsee-s u 62 percent, representing a 
»^ht increase ever the 1Q5S-59 pe-iocL Tta 
overstates, however, the ccneen’ntiea cf nl** 
passing ihrt? gh tie aetcal mirket, cnee tie 
largest prod-rora are also the meet feUj la'e- 
grated. Nearly 51 peroent of dcoestis SBR oJe* 
are “captive," representing ether interoompanv 
transffn or ia!a to aSLated or consatae^ 
coDpanita (see TaVe I) 

In the case cf the three ipeeil purpose rub- 
ber*. eeneestrauon is Lgh. Botvf u pr^ueed o 
two jiicu owned by Ilmsb'e Od & Reusing Cc-, 
aa aSlate of Standard 03 Co (SJ) Neoftm* 
B mode only at two plants ef the doTost Co- 
Nitnie rubW » prodoeed by fve produ«r“ 
the major rubber fabneato** (Goo^b, Oooi- 
year.L 8 Rubber, Firertoo*) and latereitMtal 
Latex 

(2) The pnafpal seDen in thj msrke*— * 
market which ts ecgmected— are ptudcceR 
wLeh tare piaati m three major areas TTest 
Coast, Texas-Louaina Gulf Coast, and tl* 
"Norlheaitem bdL Burets in the market iselud* 
rubber fabucator*, foreign piurthase^, and jcl^ 
ber« Most sales, howeTe*, are made e tber &• 
mtlv by producers to indostnol users c' 
tbroogh pro du cer sola o'Tasuzations. Sales tea- 
tracts and partial reqmresnents eoctiaetJ ai* 
eeenicon. 

(3) The market fo- rsnuategrated shifanent* 
» not formaUr orgamad. Infomoiion on 

" There are two majo* ela»i£eaboas of eyn J<et:e 

Tnbber (ll Gejssralpoipceerol/beT tStjTec*-Bob»- 
diea^Ecbbw SBE), developed to replace natural 
robber a mijor aceotmta for veahj S3 perccBt 
of total rvntietie p^a'ticai (2) Special purjeee 
robbers (Butyl HR, Neoprene CP tad Nluil* 
VBP), developed to replace the natural product a 
cetam uses, aetoust for th* remamm* IS percent, 
la the past three years a third major type, "rB* 
IhetK caroial robber, Kv« been developed. Tin 
roM*r has the same curt stru c ture as the natural 
robber hydrocarbon. To date synthetic naroral 
robbers are not datributed on a wide basa 
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BBTl CAPAQrr Am Dovunc Salks, 1959 



ymcBUnel 

ucAcKr 


FmaUa* «f Jmiwtli; wIm 


Xainccai. 

A&]U^«r 

CMBpAlll«a 

naipuUrgV 

AIleiluT 

COapAAllt 

Coadneb Gulf 

IS 4 

n 8 

_ 

89 

0 1 

28 

Good) ear 

XS2 

200 
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_ 

08 

7 0 

FSrealotie 

16 fi 

17 0 

10 4 

— 

02 

7 3 

Tetaa D S 

9 0 

10 2 

— 

8 0 

0 4 

1 S 

Phillips 

82 

72 

— 

— 

1 2 

0 0 

Shell 

7 0 

7 1 

— 

— 

3 6 

3 6 

Copolymer 

64 

90 

_ 

60 

1 4 

1 6 

A 8 R C 

6 I 

60 

— 

2 0 

0 7 

1 4 

United Rubber 

47 

6 S 


— 

1 4 


General 

36 

4 2 

2 B 

— 

1 2 

0 5 

U 8 Rubber 

22 

1 8 

0 6 

— 

0 1 

I 2 

AU others' 

0 

03 

0 1 

- 

- 

02 

Tout 

100 0 

lOOO 

25 7 

258 

11 0 

37 5 


* bdudM domMUt wmIi o( punA«t»J rubbat 

b ExdadM teUMOthpaai’ Ina^an ud mIx M aSLaM m «BAK)<a>M«anipAala> 

*lMladMB>«<r A AlapChtmlaaiCivUM W IVOruvAC* tad IaWsaUamI lAUt C«*p 

Sewes fi/lt Srttff t/lit Aiunrt «» 0* Opuh U t JtMtr JtJtitrr ^C^VB. 0»*tn 

(An« IMatisf Ofim, IIW. ps H » 


prircs b disasmiuted by mdividuAl produceia 
and fay viy of trade jounula A< a result, there 
u eonsderafale Rope for Indepeodent seti<m oa 
tbe part of eompebtors 

(41 Entry into tbe eyothetie rubber industry 
u free from ortifiaal rrstnunta. EcoBomies of 
scale are not so large relative to domeeUe market 
demand aa to preclude tbe enstcnce of a con- 
siderable num^r of optimum-sue plants The 
Dieposa! Comnus»oo rras apparently auccesefiil 
in Diakisg euro that all SBR plant purchasers 
received seeded patent lueases, and oerr en- 
trants have experienced no difficulty in this 
connection “ No restraints on the acee» to raw 
zaatenals have been uncovered. As for the ehaa- 
aeh of distnbupon and access to tfas final eon- 

“ Tbe one patent case, nuclated in US7, »as re- 
cently Kttrcd tn court On /une tf, VXB tie 0ietnc( 
Court tor the Distnet ot Columbia ruled that 
General Tirs & Rubber Co wu entitled to a prod~ 
uct patent on lire treads made et high vwcosty 
eii-ealended synibetio rubber htost SBR produeera 
are now mak^ such a product and ate now fora- 
closed from purebssmg and usmg ibis rubber for 
treads unless tJwy enter heense agreenieala and pay 
royalties to Oeoenl As Ceneraii elsm u wtde^ 
disputed in tbe industry, a series of patent infringe- 
ment suits can be ex^ed before the mattar (a 
finally resolved 


gumer. neither vertical lotcfratioa not the de- 
velopment of brand preferences has pngrtased 
so as to foreclose the market to the potential 
competitor With entry free from artiSeial re- 
straints, persistent and flagrant monopoUstie 
betkovior is unlikely At the aamn tune, the 
threat of rapid entry ua response to ahort-term 
departures from competitive behavwr is aznalL 

IIowereT, for the nonintegrated outsider, 
entry is difficult Within the past five years, 
three producers entered tbe Industry AU three 
are large rubber radustry producers Tivo, ^Ire- 
•tono and General, are membera of the Tlig 
Five' robber eompawea and were tbe last of 
this group to enter into synthetic rubber pro- 
duetion The third, Isternatiooal Lstex, is a 
large fabicator of latex rubber producers These 
ntnob Aad Ibeir nhsjasb; 

were fully integrated eoncerns, and even mors 
importantly, had iBtfaeeapaoy markets for 
tlw product 

(5) Rubber, beiog a producer's good, hu a 
derived demand Bistoncally changes In rubber 
prices have had little efieet upon the ^sairties 
of robber consumed by industry General eco- 
nomio conditions that lafiueoce tlie purchase of 
consumer goods, particularly autmnobdes, de- 
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hiJ* d-cli •»i3 be purtbjued m- 

rsiEy 

la ibe robber rsiriet, rratbetias a=d tassrs! 
rabbet ar* alawct «rspl*te robe ti t at es. He 
Tsitiro pnses sad qaalias cf these teo ci 
teniL are aJl laspcitart. Dana? the par* tre 
jear% "yaietse robber bas eB.OTe<J a Ea*b*d 
adrasus® ca both pceaie. S%-rtistKS eaa be 
Eiad»taiasetp"Kaefpec:bsatJC=s, astOTl rob- 
ber qaal*y u far fetaa cadcrn.” Ease !©;>$ tie 
pare cf ^yrtbsts- robber (53E) has tar^-d 
ftsa a tnr cf Zy*- cats to a LA cf 
eeais a pccad BW«? the pace of mami robber 
As a resell c* adroatasea both in qzaEty a^ 
pue, ETatietss robber acre aeeocata fc- fid 
I«rrea‘ cf lbs dctr.frte rsr» robber laartst.* 

iferiet Pe^jroteice 


dacUsa o SBR c>3*pot fc' a pfaat with » 
30,000 Usa raed capacity raa! j n a are 
cf total cart ecsis of 14 pe rcea t.** 

(S) The bebanor cf tie pnre and cr'pc* 
sens fticc^ rogps ta that sretheiK robber 
prodaeers p£aee a L^sr- prsaraa open sbert- 
nas price stab£E*y da open shc^-ron 

p »c £ t snscaualxa- ^nd these facts, taken a 
fnr.*ctaa widi tl» esdartry’s a^ptson cf tbs 

G oieron eatapngr^peligr based open egg cf 

prodactxs, ladieate that tbe cbse®«d pas 
behanar ccn-oiros to the krrbrd dnaand enrr® 
thscry This u reafcTsd br the small cmb gr 
of s^r®, each agsg an c=iE5£r?ata,ed poJ* 
cct, which «cs7eEti pace Di.crt2r*T Tbrtc^ 
ccl the peiod ends® cffisieratics, no eriJscs 
c' peras'ent d»TsaCcs_ fr^n pehlhbed pne* 
Erts hate been focad. 


(6) Bv tbs «nal dAatan *yrthet,e robber 
peices ai» a&nnar‘.c*'d— thfv do cat care to 
eqna«e *bert ron ssppfv and d«rnryf «g£sns a . 
&Espi*te paee "taiCiy ba» charartertted lie 
past St* Tear*, daspt^ a chans* rco a t£sT* 
to a borer's Barest and a drop tn oetpet d=BS 
I^aa. Onlp coe a tspt bu beo cade to 
eiars* the base pae* «L:u£Uire. On Mar 1, 
18ud Gaodneb«Onif mcreised ns <fa S T ered base 
pice f^r SBB. EorsTer wim ether dgeer ta* 
prodnees fail'd to fcCsr sert, the cnemse was 
pur- ply rstnrted ard csntccKS who per 
daad robber at the snrr-asd prse rwerred 
lefnod?-** 

(7) Seasonal and imsnlir S-'tnstscs b 
csnbly Ba,es are ahsc^ie^ by mv e nt cry ad- 
jnstnscaA PrainctsB ^ie^nies la? d^aai 
ehanres by tire* or focr medht SIcreorer, 
total enrt ceesa increaw ibarplT as »a: * p i ^t de- 
ceases b^cw total eapaer*T A 25 percent 


"I>=r=s ih» whra *3rii3al ruh- 

te^I gtlj Bea m^ic eednsrejy by tie Fed 

«e a <raU:*T las* Ate extensEc amlTss. 

It was i'cad 41£ pccezl ^ aH &BC=al ttdste 
t=j<atoi eijj tijs eecte D UCl -was rf * cnaEsy 

te->'w tie cad« ndrarted. In to er^atj- 
=£. r*ci=« br so=e orerwas has 

als> i »y ** entoJ a isa'cr poBS cf c«r«>-T . T. be- 
roiier tn^onas ssi Far E^en . .r^ .* 
R:dier ila=te=« A jocatxr-. 1^ Amel 

E f i l tfS* 

rf** Ore rp e tone PcCental 

15S£:r^~*^ de»iF««ort*=i.'Sore=te 

jnte cf . T-T cs isTc panned a ranoa 

ta-cstrass cf smdetJeroifce- 


JO) B ISO eroiese* that tte ednsirr 

x» roh’ert to chrona* excess eapss*T S'Trtheat 
rcl&r der.trx? Lu opencsc-d a rapad tat? 
01 opanaro. P'wit'e'* hire shews bo rsfae- 
ttt» in expanding espaerr er in bsl.fnt tx* 
esposty m Ene wnh Tbf 

1.50 Bdiea.es that SscL* p»es ir> cs* tea 
tsponan fsr the of eapsa*'* 

ctSiatJca, f b fsibr eceartesu wrth tie 
icjardy sdate ei*cre of the Ecnstrv'* dc- 

(10) Prr^rcssrveMss ias been pe-xstan* tsi 
cn;'*jfig!fgts hare rso* been BOtsceabfT t*- 
varded." VUCs frxs have been beli e'esstan*. 
Irres are r w e »g:g a fcgbsr fjmStr prodrA 
Eipa^r enponant "mthsc- robber ronoratas 
fcai had at fear* three ef sets epea eanpentsm 
wrdna tb* rodrstry, the rsns* c* cyntlat* mb- 
has tnsesced, resninn? b sew rsaiiet- 
rraliy le ‘ a c ea tie txisogs tspes cf rroJan^ 
tas been mtsarfed, aai mnaj * ccsrpetrtK® 
iegirtened. These fictoa e ceautnle a pctrotal 
eo er ce e* imcertaisry w-tim cdnrtrr and 


"Ci eroce. c*3 \ csa. JeJr St. 13S0. 

p SSC9 Hose OscBj'tee m 4med 

Etsrm^ e« X>sr’«a£j of Gp£«-xnr&.-Onfd 57*~ 

XieliL. P i aiLct% c ForSMt, St A Orr, trt 

Ssat (tVaf*— ttec, DXl C « Goreron^rt Pen^ 
csOte 1SS5) p SSL 

“P«^T=*r teseirch tis jssnsed ra a actnoscs 
Sow td new Rite types. Ar-frrg tl** 

dereSi^-BeEta ar- nr-itns. Soa^JasiBes. »-d 
rr—tietse ca ts al Rites. Tbs issj- rf frnAets* 
mites ias g g- cawd , ss orer twdy sew 
ea.* ga.> B of the gcnesIpBpai* mite- tare ten 
pc* cs tema-fat. 
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Quke }t impossible for &oy producer to tjiJce his 
market position for granted 

(11) Available data indicates that SBR prtK 
duccrs have been earning a net return of 5 to 
8 percent on their investment In anew of the 
gromng nature of the industry ths level does 
not seem excessive Moreover, m connection 
with a lack of persistent rationmg or exccea 
capacity, the relative stability of these profit 
rates indieatea a favorable rate of myestment 
Data on the growth rate of individual firtna does 
not contradict the sngg^ion of independent ao> 
tion on the part of synthetic rubber producers " 

111 

Do five years of pnvate ownership indicate 
that ths leading objective of the 1958 Disposal 
Act— "the development within the United 
States of a free, competitive, synthetre rubber 
induMry —has been flchievedf* No definitive 
answer ean, or anil, be pven The penod under 
conndera^on is too short to make any but ten 
tatne conelusons But from the charactenstics 
nimmansed in the preceding section the author 
IS of the opiRjea that workable ecoipoutioo a 
found in tlie industry 

The structure of the industry departs marL- 
edty from the necessary conations for pure 
eompwilion 'ITierc are a nliUi-ely small oum- 
her of bu}crs asd seltera, producers hare con- 
trol over their product prices and, to a lesser 
degree, over tbcir input prices, sclliog costs, 
while small are present and entry (and exit) is 
difficult 

^farket structure, ca (hU udustr}, offers htde 
basis for predicting market performance Our 
cxaimoation of the hitter leads to the concluson 
that, with the noticeable exception of the lack of 
price competition the mdukrys perfonnance 
has been in accordance with tbs rtaodards of 

’’From 1655-1650 SBIl eapaeilr roe* 854 per- 
mit. Derpite the ftcU (hat the (op tfuee finna (a 
JS6f Aiti.uu'd ahou’ ftstvl-rv jjf JSiS? and ^ isHMr Jto- 
emued thnr perccnuiie et loUl industry capsetty 
ihifUag ia relative ttandmas amoag the other Snot 
ha* coalinuoiisly occurred and tire* new producers 
have eotertil the Ibduitry Equally importaol all 
prodim* have shared la (he mdoscrye expsiuioa 

“Tbe Disposal Act also cooUisM a siationat 
ieeuniy ohjeriiie tVith synthelie robber now a^ 
couai/oa' for over Cfl peroeot of d«neet<c new rul^ 
brr eoniRimpUoa and with total rapaoty of nearly 
2 milhon tong tout it it here assumed that this o^ 
jertirc ha* htro fully met. 


wolkabte competition profit rates have cot 
been excessive, cbronio excess capacity non- 
existent, selliBg nets have avera^ a amall 
percentage of total costs, the acale of firms falls 
within the optimum range, and there has been 
BO penortest lag la the sdoptioa of product or 
proceo innovations* On these counts, the syn 
theiic rubber industry's market performance 
would probably be rated as workable 

Furthermore there are at least four offsets to 
tbe lack of price eompetitioa First, there is 
evidence that producers have exhibited consider- 
able independence in achieving the above men- 
tioned performance results The substantial 
growth m SBR rubber capacity bos been ac- 
companied by a broadening m the base of ca- 
paoty in the industry Market shares and posi- 
tions have shifted donsg the past five years 
While there has bees some increased eosecotrs- 
tion in the collective share of tbe market held 
by tbe three leading producers their share of 
p^QCtioa actually sold has remained relatively 
constant IVhatcver mereases these finzu lure 
expeneoeed have been at tho expense of other 
laige companies as the industry’s smaller firms 
have generallj strengthened their pontions This 
behavior is more readily associated with inde- 
pendent sctioo chan with colluson 

Independent rivalry is further indicated in the 
naprovement and extenaon of tcehueal services 
the introduction of freight allowances or equal 
iration, the improvement of existing grades and 
tbe addition of new grades of synthetic rubbers 
Competition for customers has contuuoiuly in- 
cieased, aided by the tranaition to a bu>er's 
market and the entry of new producers into tho 
industry 

The eccond offset is efosefy related to the 
first the conditions of entry With entry rel* 
tively fr« from artificial restraints monopoiistie 
behavior is a pnon unlikely, even in oCgopohstic 
indttstnea. Although entiy into tbe synthetic 
ruMpcr Industry h difficult, the main hamers 
je,v M’tasiViV la iBMuiar, ceilrferf Ar lOffi- 

ciency and progressivenes Bitry has occurred 
and these new firms have suceenfuHy gained 
respectable shares of the market from exutiog 
producers Afore unportaotiy, there b no indi- 
eatnn that Uic^ new competitors were con- 

"Sec y f? thus “Workable CoapthUon la 
(Hiogopoty Theoretical Conndention* uH Borne 
Empineal £Tii]<De«''A’neT>r<tn Seonomte Htvifv 
May 19S0 p ST 
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fronted ■with either higher aversge costa or mth 
iculiatjon by enrtmg firms 
The rale of technological innovation provides 
the third offset Mason has written that one 
should be cautious m attributing znonopolisUc 
significance to size of firm, share of the maihet, 
pncmg formnUe, and the like in marketa enb- 
ject to active innovation" This is true because 
progresnvenEs is an end in itself, often recpnr- 
ing a measure of protection from a eonpeliUve 
forcing of pnces to short run marginal «rts In 
addition, pn^ressiveness provides longer term 
fiuidit) wilhia which dligopoLrtic rapport is dif- 
ficult to eslabLsh and maintain. Thu seems to 
be tru' m the case of the synthetic rubber m- 
dustry 

Moreover the iadnitrj'’8 record of innovation 
has had beneficial results upon eompetitton. 
■While pnces have remained stable, eonsumera 
have constantly received a higher quality prod 
uet. In turn, prodneers have aggressiTdy sought 
both new customers and new markets for that 
product. Nor u there an) ind.eatian that the 
present rate of losovatioa will riacketi m the 
foreseeable future Pubb*r fabneatora have a 
direct interest in euMnt.iniTr.g and an p r o v in g 
sjuitbetie rubber quality That this g^ has 
largely been achieved is diown by the high de- 
gree of mterchaegeabjity which presently e&rts 
between synthetics and nituraL The desire to 
he freed from dependence upon for&ga Eourees 
of eupplr for natural rubber has also led to the 
rapd (>relo^ent of «ynthette natural rubbers. 

The demand for rmthetie rabbere is closely 
geared to the pnce of natural rubber Bobber 
experts state that eScient rubber estates can 
produce at a profit with a pnce between 12 and 
15 cents per pound. Histoneallv prodnctjon 
costs have had Etils relation to natural rubber 
ptjcea— world sipj^y and cooditians are 

controllmg But it js generally beheved that the 
devdopment of synthetic rubbers will tend to 
gtabiliie natural rubber pncea. In eddiboa, nat- 
ural rubber prodjeeis are sbowmg an mcreasiEg 
awareness of tha atuatam and future techno- 
lineal developments are almost eertam." 

FmaU), tb<"e u a fourth factor wfc,ch has 


" E. S ilssra, “SAumpeter tn Moaopofy and 
the large Firm." Betw ej Ecmom^a and £(» 
tuCvr<.51a7 1^1 pp l33-« 

“S»e D 51 rTjelps, Puhber Devtiopnenia v 
Lo'm A mane a (Ann Arbor llidugaB Bosmes 
Studies Xni.I9S7) cspemUydispteTnL 


rdevancs to tl» industry Ffcn a welfare etaad- 
point there are defin-te advantages to lynlhebe 
rubber prn* stability For rubber fsbncato’s 
prce instal^t) u a cost Pnor to the etc- 
merml deveiorsnent of synthetic rubber these 
rubber buyer* were at the mercy of a wildJy 
fluctuating pnce for natural rubber and, m larg* 
meaEure, tlw gro ss ’ profit wrsrpns were outsde 
of their contftiL Under p«^eet eompetitsB 
hedgmg by «pecalator3 would teral to remove or 
reduce pnce fluetuationa Even with syntiatic 
rubber, however, the f »-vV’ of an organized mar 
kel arid varying produrt grades seem to pievml 
hedging As a result pnce stability depmda open 
prod acer’s actions. 

Xor IS there any mdieatjon that prices have 
been set undulj high by syntheno rubier pro- 
duce'* In fact, the opposite conduaon is war- 
ranted. Given that smthetie rubber ts a rels- 
tivdv n»w product, producers are trying hi 
develop new use* Tie history of eompetitwa of 
natural predueta w«h syrthetieaHy drtived 
products 13 replete with exa!n;^es which sSo* 
that the introdceUon of syTt^hetie raa ten als 
often expands the area of eociacBptiOB and 
creates c-w markets For synthetic rnbbert, 
pnce sta^tv is a major factor which maka 
this possih^* Not only most man-made rubbem 
be tUe to withrtand eompetitioa from ni*nral 
robber, but ih®) must be coeapetitiTely priced 
for enlargement of the trrilight market wfad» 
exists between rubber plastic materials. 

Therefore, the lack of price emap^titicn can- 
not be cosEid'red as a major factor m as^sss 
the workabihtv of competition withm the m- 
dujtjy Biraliy has been aggressive, du® m large 
part to tlie birh rate of techndogieal nmovatjen 
which has characteRzed industry 

Bam has engges*ed that within concentrated 
markets there may be an association betweei 
market structure «-"-A the wortsKniy of com- 
petibos. He offers three hypotheses, of which 
tb® •eeoed IS as fi^lcrvra 

2 OLge^wLes wjtb moderately entry and 

rood»rate eoneeatratioa — prrfisbly a common ea* 
la g^eral, markets of t^^* sort pronus® lie closeft 
•ppraumations to woftibflity amecg oLiopolse*t 
rrovjdsd that there is m> 1 persistently 'destrJctrve’ 
p'teuig, wbi-4i eeems theoretieslly cnlkety »* • 
losg.ra9 tendency ESoency eboold be rraasshJy 
good and pnaa profits low or iood*rale Witi 
product di'erenliatjon, Lusev er, aeHmg coets msv 
b® esaarre, tins standar(Lz®d-pn>diKt mdsatrus 
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« ithm thu category get the beet ratiDg Fermefe of 
buyers may he!p provided buying power u not 
overwhelming “ 

Under Bains hypothesis the synthetic rubber 
industry would come close to the most accept- 
able structural rating Moreover this seems to 
summsrue th® workability of competition in the 
industry entry is difficult concentration mod 
erate, and product differentiation minimal '^et, 
market performance leaves little to be desired 

rv 

Three tests of an industry were previoudy 
mentioned They were (1) Do the industry's 
results approaiinate the theoretical results of 
pure competition! (2) Does the industry ap- 
proximate the necessary structural conditions 
for pure competition? (31 Does any altemauvs 
market organisation seem economically desirable 
or legally feasible? Our conclusion is that the 
syntlwtio nibber induttry «c*t« the first, but 
sot the serood As this is the ease, we must 
Bccessanly consider the third 

Any type of market structure wbeh might be 
set up u place of the present oligopoly woufd 
show nme kind of imperfections Three alterna- 
tive market structures eeem possible The pres- 
ent firms might be consolidate into one to form 
a complete monopoly The two multi plant firms 
(Goodnch-Gulf, TexM-VS ) might be split into 
eomewhat smaller segments to that a few more 
firms appeared lo the market Or, fiDally, the 
industry might be returned to Government 
ownership While pure competition is unattam- 
ablc, the results of each of these alteroativtn 
differ and will be bnefiy discussed in turn 

The most serious drawback (o a monopoly ts 
a possible lack of incentive It may be that a 
Single enterpnso deprived of the elunulus of 
compcliuv-e activity would be less efficiently run 
and would care for the wants of buyers loss 
carefully than do the present easpanics Our 
study has shewn that nraJiy presently eAits u» 
the synihetie rubber industry lad that techno- 
logical innovation has been hgh Some of these 
tpiahtir-s arc more than likely to epifi over into 
other parts of the firm a actjvitiM and lead to a 
belter conduct of affairs than would occur la a 
full mooopoly VnlciQ this doubt could be r^ 

■Run •Ttiwlcsble CorapcilUcci In Ohogopoly 
Tbrorcursi Coanderationi an 1 Some limping 
Fvideftfc''cp fil,p 40 


moved, there is no assurance that a full monop- 
oly waiild be economically Superior to the exist- 
mg onganizatiOD 

With a few more firms oligopoly relationabips 
Would persist and the current Btaatioa would 
be changed more m appearance than m fact 
(Migopoty theory would indicate that ns the 
number of firms withm an ohgopohstic industry 
increased, the opportumties for explicit (and 
tacit?) agreement would diminish But givTO a 
kuiked demand curve and the high degree of 
competition existing within the synthetic rubber 
industry at the present time, it is doubtful 
whether such a structure would result in differ- 
ent behavior 

At the same time it mu<t be remembered that 
the two mult) plant owners included three big 
rubber companica Such direstiturc would ihua 
add Uo strong buyets to the market by forcing 
tbf«« companies to purchase at least a part of 
their annual sy-ntbetie nibber supplies through 
the market. However, it is not ob^ous that this 
would result in UDpromi perfomuoee Vo pnee 
djcenniiiation bss been found and integration 
has not resulted m a foreclosure of the market 
But again this would bo perhaps the most rig 
nifieant market slrueture alteration and would 
Increase the Bocesaary strvetural conditions for 
puce competiiion. Any public action such as 
antitrust aimsd at forcing such an alteration, 
would fare two profalnna the industry's per- 
foRDvnee baa bren good and the pricing strut 
ture a direct inheritance of the period of Gov- 
ernment operation In this riiso, the legal 
feagbdity, at least for the present of any public 
action would seem very sman 

Of course, there u a tlurd public policy avail- 
able nationaliiation At the ouUet, one would 
hesitate lo try to sell such a pobey to the po- 
bticat and industrial leaders who went through 
the long penod of negotiations during the post- 
war period Even more Knous, however, u the 
probable lack of incentive for rwesreb and de- 
relopmeat At least one student of the industry 
has argued that the Government-sponsored re- 
search program dunng and following World War 
II left much lo be desired.* 

•Jl A floloi “Synthelif Hiither A Cue Fludy 
to Tvebootoa rid Developoitrcl Uadrr Govenimrat 
Oirectna ' htutly ho. of the Senalr Subcom- 
mittev on raleats 'IVwlmisrki and CopyrUhU 
(tVaibiaKioa DC US CovemisraC i'rmtiDg 
Office I9S3> 
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The prwent organuaticra of tie otitictic rob- 
ber lodustry thus “ » fivoraKe Lgit 

tehen compared srith possible ■IternatiTe taar 
let structures Pure eompetition is uaattainaWe 
A full monopoly might lack »d«riite meentiTca 
to tpulity Mirlet forces tnicale that 

the addiUon of two tnd'pendent firms by di- 
%-eatjture would have little cSeet upon the in- 
dustry’s performance And nationalualion eroms 
unfeasiWe On economie grounds there does not 
eeeta to be a strong ease for reform m ti* etra-- 
tore of the industry 

T 

The lack of necessary conditions however, 
raises tenoas cjoestiona abcsit the future cou*e 
of the industry Past behavior eontams no 
guarantee of the future The industry paa s c. - es 
a relativriy inelastie demand and an digopo- 
Estie market **rueture Such ciaractensties m 
other moderaldy concentrated industries have 
provided heavy pressure toward lea independ 
est action To date the ij-nthetie nhbn m- 
durtry has also been ehaneterued by three 
other factors wbeh hare outwt^b^d the above 
a steady growth in demand a rapid rate of 
technological innovation, and severe pre ssure 
from caturil rubber pr^ueera. These seem to 
be necessary and suffioent eonditicms for work 
able eompetiuan m this industry 
It seems unlikel} that the domestic rate of 
growth for •jutictic rubbers win contnroe at its 
19oS-59 pace However there are mdiattocs 
that a etalnlized demand is still distant The 
future of technolag) is evea more speculative 
hut polymer chemistry reems to be far short of 
being an exhausted field. Mo’e u rer, present in- 
dications suggest that the pressure from natnial 
rubber producers will increase, cot diminish, to 
sav nothing of competition from the plasties 
industry On balance, it would teem very im- 
Elely that the synthetic rubber n^usby would 
develop tl» type of perfaimanee ewemonjy av 
Eooated with other obgupolistie markets withm 
the forreeable future 

The heavy enphaos upon performance raises 
two prfiey proHems both of which etmcein the 
disposal prognm of 19o5 Hist a more com 
petrtive market structure mi^t have been 
achieved if Congress had been wilEi^ to sceept 
a lower revenue from the sale of the prodnemg 
plants.* IVinle our study indicates that market 
“Oanveistlr tins same resilt might have beet 


performance would cot hare been srgmfieastJy 
affected by an alternative market structure a 
more competitive ttrveture would rerve to o* 
sure a continuation of nvalrj in the future. Sec- 
ond and as a eo-rflary proKcm, Congresiansl 
approval of two ;omt venture cwapanies is open 
to questioo All of the companies involved eocU 
have purehased plants alone hforeciver, these 
compamca who were unsocce as ful in tsjj-sS 
Coaernmcct p4asj might well have entered the 
industry at a bter date na entry From a coo* 
petiuve etandpomt the wisdom of jeenmg to- 
gether large i^ustnal firms is alwsyre suspect 
At least in the fynthea- rubber industry the net 
eflect seems to have been to mcrease market 
power without any ofisetting factor* rach as 
greater perfonnsnee 

Returning to cor earls-r ipjestjon then oar 
study leads to the eondusioii that the syntietie 
rubber industry is wortaNy ecmpetitive. Bu* 
ra makmg this evaluation tt mast be stressed 
that a large element of perwjsal judgmrot has 
been mvtJved. On the bi^ of the evidence a 
amined, others might well reach qmte dlffenst 
eonelusoBS 

One final eoerderation These findings have 
some methodolopeal cspCeatnes for the f*udy 
of isdustnal behavior In r*cnt year^ eecec- 
ousts have been coseersed with prolJem of 
bow to weight performance as opposed to stnse- 
tural standards In a number of eases, the choice 
IS either structure or per'ormaace but not both. 
In this Indus*!) it ts dmr that the findings d*- 
read upon the weighting system adopted. In 
part our prefereare for marittt performance » 
pragmatic — given our institutional constraints, 
CO alternative market nrueture seems feasib’e 

k et frtaa a political point of new structural 
standards are to some extent more basic Com- 
petiboa IS desirable because « insure that tie 
market will direct md-stij rather pve 
market power to mdindual firms oor soci- 
ety has ahrrvs been eoneemed about uneon- 
Irnfled pinvate power Others have argued that 


achieved by postpeamg disposal for two or three 
yeara. Such a coachison is warrant^ beesure the 
fowre of synthetic nibbets was itfll imeertam la 
13a3 and tlus aecotmts, m larye part, for the lark of 
competitive bidding for tome of the prodaemg 
plants See Puhber Produemg Facilities Dispool 
OjEjEusicra, Peport to Contra fmchuLiig 
Jifemml) January I9a5 {Waihi^ton, DC. U S 
Oovemment Pnntmg OSce 19ai) 
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ompetiUon u & political as opposed to an 
•conoiiuc coBMpt On this basts Ibe eynthetic 
-ubber industry might well be rated ns not 
TOrtnbly compeUtive 

Given the highly desimble perfonnanco, how- 
ever, combined with the high rate of teehno- 
logieal inncmtion, and (be entry of three new 
producers einee 1935, tlie synthetic rubber m* 


dustry does give reason for accepting the con- 
ehigaa that the udustry is workably competi- 
tive, despite its market slnieture The mdustry 
stands on its own feet, receiving neither tanS 
protectioa nor subsidies A workably competi- 
tive lodusliy guarantees that the publie interest 
mil bo serv^ Such resulcs lead to (be conclu- 
sion that Congressional mtent has been realued 



CHEMICALS: THE RELUCTANT COMPETITORS 


by 

GILBERT BURCK 


The chemical business is not only 
the most creative and one of the 
very biggest industries in Europe, 

It is also one of the most compeb- 
bve. The last distinction, however, 
probably affords little pride and 
less joy to European chemical men. 
Although Americans believe jusb- 
fiably that they have made compe- 
tibon work tolerably veil, a lot of 
consequenbal Europeans sbll seem 
to regard it with (ear and suspicion. 
When Stanley Chambers, chair man 
of Britain's Imperial Chemical In* 
dustries Ltd., recently deplored the 
'worship of the blind god of free 
competition,” he doubtless spoke 
for thousands. Nevertheless, inex* 
orable economic forces are com- 
pelling European chemical men to 
behave as if they too were worship- 
pers of the blmd god. And if being 
competlbve may be defined as fe- 
rociously pursuing lower costs m 
order to meet the exigencies of a 
market that cannot be neatly allo- 
cated and boxed in, then they are 
probably doomed to become more 
competitive than they are now. 

For one thing, the very nature of 
their mdustry compels them to. 
Producing chemicals is one of the 
oldest and at the same time one of 
the youngest of all of man's great 
enterprises. During thegreaterpart 


of the nineteenth century it was a 
stable, plodding business devoted to 
the bulk production of standard m- 
dustrial 'inorgamcs' like alkalis 
and sulfuric acid. But profound 
change was on the way. A German 
chemist named Justus vcn liehig 
began experimenting with 'organic' 
chemicals or carbon compounds de- 
rived from once living matter. What 
he and his successors leamedabout 
them enabled William Henry Perkin 
to synthesize a mauve dye in 1856, 
and Johann Baeyer to synthesize 
indigo in 1880. To such men the 
earth's crust became a vast pile of 
chemical compounds, polluted by 
eons of geological change, It was 
their )ob to break these compounds 
down, rectify them, and recombine 
them mto wholly new compounds 
with a wnde variety of new uses. 
Gradually the chemical industry be- 
gan to create new markets by cre- 
ating new products. Bayer, for ex- 
ample, first produced artificial 
rubber, DuPont created nylon, and 
I.C.I. pioneeredthatubiqmtousplas- 
bc, polyethylene. Today probably 
more than half the mdustry’s rev- 
enues come from products that did 
not exist twenty-five years ago. 

To amount to anything at all, 

therefore, a chemical companymust 
Invest large sums m research to 


‘Chemicals The ReluclaKiCompettlors” by Gilbert Burck.Repntded from Fortune 
Magaz(re,\ol 63(\orcm&erl9«3>.pp 14S-153+. Sy special permtss/on, 

19C3, Time Inc 


448 



CHEMICALS THE RELUCTANT COMPETITORS 


449 


create new compcAinds and in de- 
veloping a market for them Once 
it has invested the money, it finds 
that the return on its investment 
will Increase in almost geometri- 
cal ratio to production volume To 
get the volume that will maximize 
return, it has no other course than 
to reduce prices So even a chem- 
ical company with a monopoly in a 
new product finds itself behaving 
remarkably like a true competitor 
No chemical company can moncp- 
ollze a product for long because 
other chemical companies will have 
created something similar If not 
better This la not all The higher 
a company’s profits cm a new prod- 
uct, the more certain It can be that 
others will horn m on the market 
The profitability of the industry, In 
Europe as m the U S , has attracted 
many outsiders, particularly the oil 
companies, which in the process of 
refining crude oil find themselves 
with chemical raw materials Nat- 
urally, they want to exploit such 
products 

Oil has made the Industry more 
competitive In still another way 
The sWft from ctaJ to petroleum 
hydrocarbons as a raw material 
occurred later in Europe than In 
the , but it has been accelerated 
In the past few years by the dis- 
covery of immense gas reserves In 
France and now in Holland, an 
availability of cheap oil and gas In 
Italy, and the construction of great 
pipelines carrying African and Mid- 
dle East oil north from the Medi- 
terranean This shift has called for 
the construction of large and costly 
'canUnuous* plants, whose econ 
omy depends on high volume But 
like most huge plants, they tempo- 
rarily endow companies with extra 
capacity that almost Inevitably 


makes for extra-hard competltlcn 
In the form of price shaving 
ITiis tendency of today's chemical 
industry to behave compehtively 
has been augmented and intensified 
by a number of postwar develop- 
ments The one that bothers many 
Europeans most is what they call 
“unfair' competition from the UJS , 
with its “protectionist' tariff struc- 
ture, this contention will be dis- 
cussed later in this article But 
overshadowing everything else is 
the European industry's headlong 
growth, perhaps the swiftest in his- 
tory, as chemical manufacturers 
have sweated to make up for war- 
time lags and to get their new mar- 
kets established The European 
chemical industry has recently been 
growing much faster than the Amer- 
ican, during the years 1053-62, 
while chemical sales were ex- 
panding from $16 6 billion to $32 8 
billion, Western Europe's more than 
doubled, from about $10 billion to 
more than $23 billion If European 
chemical prices had risen as much 
as other industrial prices, the 1962 
sales figures would have been much 
greater Prices of some chemicals, 
indeed, have fallen sharply 
The West German Industry lifted 
Its sales from about $2 5 billion in 
1053 to around $6 billion in 1962 It 
had regained its prewar position as 
Europe's No 1 producer by 1956, 
but It does not dominate European 
industry to the extent it once did 
Britain is not far behind, with 1962 
sties Of about $5 billion And France 
and Italy came up even faster than 
the German industry France in- 
creased turnover from arewnd $2 
biUlm in 1053 to about $4 billion in 
1062, while Italy, by dint of recent 
increases avemglng almost 20 per- 
cent a year, raised sales from 
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around $1 billion in 1953 to arcwnd 
$4 billion last year. Together, Ger- 
many, Britain, France, and Italy 
account for more than 80 percent ol 
Western Europe’s chemical sales. 

This eiqjansion has been so pre- 
cipitous that there has been little 
reascsi for compames to try to di- 
vide up the market. If they were 
alive today, such ardent and pro- 
fessional old-time monopolists as 
Carl Duisberg, vrtio put 1, G. Farben 
together, or W illiam Ross, whobuilt 
the modem Distillers Co Ltd., 
would certainly shudder at the chaos 
about them. Moreover, the division 
of markets alcng national lines is 
fading fast. As tariffs go dom in 
the Common Market and the Euro- 
pean Free Trade Association, more 
and more chemicals are moving 
across Eur^ean boundaries. Last 
year half the cheoueal exports of 
European nations, which amounted 
to about $5 billion, went to other 
European satlcns. This acceleration 
of intra-European trade Is particu- 
larly noticeable m the six Common 
Market countries, a hose exports 
account for about 65 percent of 
Western Europe's total eiqiorts. In 
these great fluid markets, no com- 
pany knows yet exactly where it 
stands, much less where it is likely 
to stand a few years from no*. 

When tariff barriers are further 
dismantled, trade in chemicals is 
bound to be more quickly and deeply 
vdSirtAvti *101211 trabe 'in most ofner 
major products As the first article 
In this series (FORTUKE, August, 
1963) pointed out, European auto 
buyers are still somewhat naticnal- 
Istlc in their preferences. Andmucb 
heavy electrical machinery (FOR- 
TUNE, September, 1963) Is made to 
national specifications and bought by 
state railroad and electricity boards 


that tend to favor domestic manu- 
facturers. In man-made chemicals 
even the regional prejudices of the 
good European earth itself are 
wiped out. Smce a ton of butanol 
made in France is the same as a 
ton made m Italy or Germany, what 
matters mainly is costs and prices. 

Thus chemicals will probably be 
among the first commodities to reap 
the advantages as well as to suffer 
the stresses of being made and sold 
in the E.E.C., the world’s secraid- 
largest free market. After World 
War H, Europe’s more enlightened 
makers of economic policy began 
to realize, as Americans had years 
before, that cartels and mwicpo* 
llstic trade agreements tend to 
hamstrmg productivity growth and 
to play into the hands of advocates 
of government ownership, Aboveall, 
they reasoned, there would be Lttle 
pomt in reducing tariffs in order to 
liberate internaticoal trade so long 
as cartels bad the power to restrict 
that trade. So several countries 
passed lavs gainst cartels and 
trade agreements, some of them 
very rudimentary; the laggard 
is Italy, whose authorities drew 19 
a model bill that lies buned inPar- 
liament. Articles 85 and 86 of the 
Treaty of Rome of 1957, which set 
up the Common Market, contain 
sharp provisions against cartels 
and trade agreements, and in effect 
require member countries to adept 
mihlmal antitrust laws. There 
doubtless still is some collabora- 
tion between companies, but many 
think the E.E.C. commission m 
Brussels will invoke the articles to 
eliminate such collaboraticn. It 
may, for example, radically change 
European marketing and distritw- 
tiOT by profatbiting the appointment 
of exclusive distributors. 



CHEMICALS; THE HELUCTANT COMPETITORS 


451 


It would be very hard, of course, 
to find a European executive who is 
genuinely enthusiastic about such 
measures, but many seem ready to 
accept their consequences. Euro- 
pean chemical manufacturers, in 
the mam, seem to be tackling the 
problem of competition as good cap- 
italists should. They often cut 
prices. They are forming mergers 
and combinations not to rope off 
markets, but to reduce costs by in- 
tegrating, by Increasing lair's 
productivity, and by eliminating du- 
plicate or obsolete plant and equip- 
ment. The Industry is also intensi- 
fying research that will enable it to 
Introduce new and profitable prod- 
ucts as the market for the older 
ones begins to crowd up. 

COMPETITION IN THE 
LAND OF CARTELS 

The most pleasantly Ironic cir- 
cumstance in the international chem- 
ical industry Is that Germany, which 
once all but cartelized (and ruled) 
the whole chemical world, is legally 
more committed to free competi- 
tion than any other Eurc^ean coun- 
try. The gap between (^flclal policy 
and everyday behavior, to be sure, 
is probably even wider In Germany 
than In the U.S., and German busi- 
nessmen surely complain about 
their government trustbusters as 
much as U.S. businessmen complain 
about theirs. But at least they are 
more competitive tlian they have 
been In the memory of man. 

Accounting for nearly 40 percent 
of the Republic’s approximately 56- 
billion sales in 1962 (the figure 
does not include sales of German- 
owned companies abroad) were the 
three well known companies that 
once constituted the bulk of the 


great I. G. Farben complex; Far- 
benfabriken Bayer of Leverkusen, 
with world sales of $1 billion (about 
half abroad); Farbwerke Hoeehst 
of Frankfurt, with world sales of 
$865 million (nearly 40 percent 
abroad); and Badische Anllin-& 
Soda-Fabnk of Ludwigshafen, with 
world sales of $715 milllOR (about 
40 percent abroad). All three were 
founded about a century ago, and 
they played major roles in the Ger- 
man organic-chemical industry's 
great period of creativity, during 
which it dominated synthetic dyes 
and pharmaceuticals, and formed 
nitrogen compounds out of thm air. 
They were combined into I, G. Far- 
ben (Ini€resse>igenteit>scka/i Far- 
benindustne — "community of in- 
terests in the dye industry") by 
Carl Duisberg, president of Bayer, 
the classic model of a man who 
passi^tely believed in combina- 
tion because he considered com- 
petitim destructive. Duisberg, in- 
cidentally, succumbed to this pas- 
sion after a trip to the U.S. in 1903, 
where be observed the old-time 
trusts in all their glory. The great 
chemical complex he put tc^ther 
flourished mightily. I. G. Farben at 
one time accounted for more than 
hall of Germany's chemical ex- 
ports, which came to more than 
those of the 11.$. and Britain com- 
bined. 

Following World War H, I, G. 
Farben became the prime target of 
the Allied cartel-busters, who 
broke the colossus up into the Big 
Three and nine lesser companies. 
TTie Big Three have since absorbed 
several of the lesser companies, 
and have foint interests in two or 
three others. But they are doing so 
well separately that they have little 
ecmomic or commerctol Incentive 
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to combine further Indeed, they 
have plenty of political reason not 
to merge, even now the German 
Parliament is Investigating exces- 
sive concentrations of ecOTomic 
pov.er, and may crack down on 
them. 

'YOU GET LOADED WITH 
XJNNECESS.\RY PEOPLE' 

Some say that the Big Three go 
out of their way to avoid competing 
with one another and behave as if 
they were still parts of a bigger 
company; but officials of the Big 
Three say they are competing, more 
and more. Anyway, so far they have 
had little reason to harass one an- 
other. While the German chemical 
Industry as a whole has been grow- 
ing about 8.5 percent annually smce 
1955, the Big Three have grown 
about 50 percent faster. To them 
goes most of the credit for the fact 
that the Republic may be on Its way 
to becoming once again the world’s 
biggest chemical exporter. Last 
year German exports totaled nearly 
S1.5 billion. 

The growth of the Big Three has 
been slowing down somewhat, but 
that was to be expected. The mam 
problem facing them Is the rapidly 
increasing cost of labor — wages 
were up 9.5 percent In 1959, 7.6 
percent in 1960, 14 6 percent In 
1961, 12.3 percent In 1962. Owing 
partly to these mounting costs, 
^oss profits of Ba>er andBadische 
dropped in 1961. The high cost of 
Ubor will probably be a reUtlvely 
durable German phenomenon; In- 
deed, thanks to the low wartime 
birth rate, the German labor force 
»jll decline a little In the next few 

^ But all three, as well as other 


German companies, have alre^y 
begun to take steps to reduce Ubor 
costs. Staffs are being Uunned out. 

-In a period of quick growth, says 

Badische’s financial director 
Magener, 'you get loaded ^th au 

sorts of unnecessarypeople became 

you have not time to look at me ^ 
tails.' More significant, the Bi^, 
Three (and the rest of the German 
mdustry) have recently been in- 
creasing their investment mucn 
faster than sales Much of this in- 
vestment has been used to mcrease 
capacity, but a growing percentage 
of it, probably now about half.Ug^ 
ing toward raising productmty. i 
IS now more interesting* 

Klaus Franke, financial manager oi 
Hoechst, 'to increase 
gins than to increase sales.' Tms 
new attention to costs has alrea y 
been reflected m the statistics. 
1962, Bayer's domesUc sales ro« 
about 7 percent, but the *‘'*®^*‘ 
employees rose hardly at all. In 
same year Hoechst’s sales rose 
percent, but the number of employ 
ees rose only 3 percent, and - 
dische increased its sales some 
percent with 3 5 percent fewer 
workers And this is only thebegin- 
ning. for wages per employee in al 
three were in 1962 rising faste 
than sales per employee 

The Big Three are alsobitting|ne 
cost line in other ways. Badische, 
for example, has tightened contro s 
and reduced Inventory by $25 ml - 
lion over an eighteen-month pen 
Raw materials are probably 
expensive In Germany than 
where In Eurc^ie. But toe Big . 
are gradually usmg less 
more petroleum hydrocarl^ « 
which are expected to acccunt fo 
two-toirds of the whole industry s 
organic production by 1972. Soooe 
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or lafer. It appears, Germany's 
costs will be on a better competi- 
tive basis And all three companies 
are plowing back about 4 percent of 
their domestic gross into research 
Although they have yet to come up 
with great advances of the kind that 
distinguished them fifty years or 
more ago, observers from other 
countries have a good deal ofpralsc 
for the quality of work they are do 
ing, and certainly it is paying off 
handsomely 

Presumably, the Germans will 
eventually participate vigorously In 
ventures across natjcsial bounda- 
ries, a develcpment that seems 
bound to come as Common Market 
tariffs continue to fall Already 
Sayer has Joined Progit and Uglne 
of France in setting up a smalt op- 
eration in Grenoble, France But 
this sort of thing, on a big scale, 
seems some time away 

The German Industry Is likely to 
proceed with itsexpanslon unbridled 
by government planning — at least 
so long as Ludaig Erhard and his 
kind are tn power It docs not seem 
Impressed by government planning 
in Prance 'We Germans have had 
some experience with plaxmlng,* 
says Kurt Hansen, chairman of 
Bayer, in what is surely a master- 
piece of understatement 'The trou- 
ble ts that when you have a plan you 
have to fulfill the plan, and that 
leads to terrible regulations The 
French may not fake such things so 
seriously, but 1/ we have a law wc 
go to hell If we don’t obey it * 

•A BREATH OF FRESH LIFE' 

The British Industry, like the 
German, is legiHf constrafnedtobe 
compcHtIvo The Mcooimlles and 
nestricUve Practices Act of JP48 


defines a monc^oly as any business 
or combination of businesses doing 
a third of the national output of any 
product, and a later law has enabled 
a restrictive-practices court to 
crack down on some trade agree- 
ments What is bothering the British 
chemical men, however, ts not the 
law but competition itself Having 
grown substantially alldurlngWorld 
War II and having got back Into the 
race earlier than the continental in- 
dustry, the British Industry lately 
has been confronted with increasing 
rivalry in the sluggish home mar- 
ket and with new competition in 
former colonies snd in the Com- 
monwealtb lls share of free-world 
eiqjorts has dropped from about IS 
percent in 1B53 to 13 4 percent And 
now it is up against de Gaulle's re^ 
fusal to let it compete equally in the 
rich Common Market 
The British industry is dominated 
by one company, Imperial Chemical 
Industries Ltd , whose 1662 group 
sales of SI 6 billton made it the 
largest chemical firm outside the 
U-S The company has also per- 
formed better tiian the rest of the 
Industry, between 1953 and 1962, 
while industry sales increased leas 
than 60 percent, I C I *a more than 
doibled Some 17 percent of the $1 6 
billion represents exports from the 
U K , thus I C I accounts for about 
a quarter of all UA chcnifeilsales 
Including exports For 50 percent 
of I C X 's gross sales are made by 
Its foreign subsidiaries 

like I G Farben, fCl was born 
In a merger. In 2B2C, when It be- 
came apparent that only size ami 
power could stand op to I Q Farben 
and the rapidly grerw/ng Indus- 
try* Sir Harry (later Lord) McGowan 
created 1 C 1 out d tour componies 
Sales and profits grew at a liand- 
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some rate in the early postwar pe- 
riod, but trouble began in 1958, 
•when sales steadied, and return on 
capital employed, ^^ch had been 
above 11 percent, dipped to 8 per- 
cent. Sales and particularly profits 
recovered smartly In 195dandl960, 
but in 1961 competition and falling 
prices forced profits doam almost 
30 percent, and return on capital 
employed fell to less thanQpercent. 

It -was a tough time for Stanley 
Paul Chambers, the new boss. A 
brilliant but hardheaded economist, 
•whom Lord McGowan had hired 
away from the Inland Revenue 
Board, of all things, Chambers had 
become deputy chairman in 1952 
and succeeded McGowan as chair- 
man in 1960. Chambers was un- 
daunted. As one who had tried to 
make I.C.I. more commercially 
minded ever since he joined it, be 
bad been a prune mover in shifting 
the emphasis from heavy low-profit 
chemicals into newer, faster-grow- 
ing products like plastics and 
fibers. Now be laundied an effi- 
ciency movement that scrapped old 
plants and processes and reduced 
the payroll from 99,000 to 94,000. 
He also hired McKinsey & Co., the 
U.S management-consultant firm, 
to make a study of the company's 
business Last year l.C.I.'s profits 
recovered some of their lost ground, 
and Chambers jiredicts that tb^ 
will ccmtinue to improve. 

Chambers was tmsuccessful in 
one bold move — to acquire Cour- 
taulds, the largest British rayon 
manufacturer. On the Continent, 
chemical and synthetic-fiber com- 
panies were merging to compete 
more effecbvely, and Chambersar- 
gued that only merger would enable 
the British industry to meet the 
competitico But Courtaulds’ man- 


agers, raking up all kinds of em- 
barrassing examples of I.C.I.’spast 
'mismanagement,* fought hard to 
stay Independent, and in the end 
I.C.I. was able to Iwy only 38.5per- 
cent of Courtaulds' stock. Cham- 
bers' tally solace is that the value 
of this stock has ccsisiderably ap- 
preciated. 

Chambers was also dismayed at 
de Gaulle’s summary exclusion of 
Britain from the Common Market. 
“Entry into the European Economic 
Community,* he saidinl961, speak- 
ing like a true competitor, “will 
bring a breath of fresh life into the 
economic life ctf Britam.* I.C.I. had 
increased its sales to E.F.TJ4. 
countries from about $14 million in 
1953 to more than $55 million, but 
it bad been much less successful m 
exporting to countries, and 

it was Chambers’ aim to raise both 
home and coohnentaJ capacity enough 
to put I.C J. in the Common hlarket 
in a big way. After de GauUe'sveto, 
be had to mcpve fast and m several 
directions at once. In i960 he bad 
foresjghfedly begun to negotiate for 
a 300-acre site at Rozenburg, near 
Rotterdam, that could be developed 
into afuU-scalepetrochemical com- 
plex Now he IS beginning to de- 
velop it But in the words of Doug- 
las Bell, who heads LC.L’s con- 
tinental operations, “All that’shap- 
joened in the jsast two ,vi»ars .makes 
us increasingly doubtful that a true 
single market in chemicals wiU be 
achieved in E E.C.* 

So Chambers has been maldng 
haste slowly at Rozenbui^, and has 
been quietly establishing I.C.I. in 
naticxial markets by picking up 
small congiames all over the Con- 
tinent. Chambers has also raised 
l.CJ.'s research eiqjenditures to 
some $50 million, or about 4.5 per- 
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cent of its U.K. sales and exports. 
At the same time, he Is vigorously 
e^^ianding trade v/ifh the Commu> 
nist-bloc countries, where 1.C.L Is 
one of the leading Western suppliers 
of chemicals Obviously, I.C.I. un- 
der Chambers knows how to com- 
pete. But he still has his reserva- 
tions about competition as a way of 
life. Over the long run, he believes, 
governments and industries must 
work together to keep competition 
“orderly.* Industry," he told the 
American Chamber of Commerce 
in London not long ago, “must do 
better than present a spectacle of 
blindfolded giants blundering all 
over the place.' The remark is 
typical of those Europeans who, 
seeing competition only in its most 
ruthless aspect, still hanker for the 
“security* of cartels. 

THE ENGAGEMENT 
PARTY AT LACQ 

For all its sue, growth, and ag- 
gressiveness, the French chemical 
Industry is commonly regarded as 
a prime example of the handicaps of 
too much fragmentation. There are 
about 2,500 chemical companies In 
France, and until very recently the 
ten largest firms together accounted 
for only 25 percent of national sales. 
To be sure, when all subsidiary in- 
terests are taken into account, ac- 
tual ownership of French companies 
is somewhat more concentrated than 
this figure Indicates. But such in- 
terlocking ownership, If unaccom- 
panied by apprc^jriate organization, 
doesn’t help efficiency, on the con- 
trary, It makes for inefficiency. 

Nor is efficiency necessarily 
promoted by the French partiality 
to government planning. Thanks to 
Uie discovery of tremendous depos- 


its trf gas in France and oil inNorth 
Africa, the French industry found 
itself With very low raw-material 
costs and well endowed to expand 
faster than the economy as a whole. 
But th% government’s four-year 
plan is hot content with merely set- 
ting a target growth rate for ^em- 
icals of 9 percent a year; it encour- 
ages companies to line up behind 
the plan by offering reductions In 
real-estate and Income taxes, post- 
ponement of taxes, and various 
other kinds of Indirect and direct 
aid It can be argued that Le Plan, 
in effect, is a kind of national cartel. 
And whatever its subsidies may do 
for the national growth figures, they 
hide costs and tend to postpone the 
kind of cost cutting that abets true 
growth by improving productivity. 

French chemical leaders have 
long been aware of their industry's 
deficiencies, however, and not long 
after the Common Market was set 
up they realized that the time had 
come for them to rationalize — to 
consolidate functions and compa- 
nies wherever such consolidation 
wculd result in lower costs. In a 
sense, the actual merger movement 
began at Laeq, near Pau, close to 
the Pyrenees In the southwest cor- 
ner of France, where one of the 
world's great gas strikes occurred 
more thim a decade ago, and where 
some thirty wells are now produc- 
ing nearly 250 billion cubic feet of 
gas a year. Some 1,300,000 metric 
twis of sulfur also came out of Lacq 
last year, enough to turn Prance 
from an importer Into the largest 
European producer of that important 
chemical raw material. The field 
vzs exploited by gas and power au- 
thorities as well as by several 
chemical companies, which with 
government help built a Joint com- 
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plex called Aqultalnechimie Among 
the chemical companies was Pe- 
chlney, which is also France's 
largest aluminum producer, and 
Saint-Gobaln, the country’s largest 
glass producer. To make vinyl 
chloride from the gas at Lacq, the 
two companies set up ajoint venture 
called Vinylacq. 

They hit it off well. As Raoul de 
Vitry, chairman of Pechlney, re- 
marks, "This was the engagement.* 
After a decent interval, marriage 
followed. The tVi’O companies de- 
cided to merge most of their chem- 
ical interests in January, 1960. Two 
years later the new company, Pe- 
chuiey— Saint-Gobain, took over the 
formal management ci the chetmcal 
plants, and this year it published Its 
hrst annual report as a producing 
and selling organization. Despite 
falling prices, the report says, the 
new company's sales lastyearcame 
to $200 million, a 10 percent in- 
crease 01 er the combmed 1961 
sales of the two companies' old 
chemical divisions. But the merger 
process stiU has some way to go. 
"It's still a two-headed mcmsterthat 
needs a lot more rationalization,* 
says one observer. 

The other big French merger oc- 
curred in 1961, when Rhone-Pou- 
lenc, which makes more than 3,000 
different chemicals and excels m 
pharmaceuticals, took over the tex- 
tile activities of Celtex. This gives 
Rhone-Poulenc a virtual monopoly 
in the French artificial-fiber mar- 
ket The consolidated sales cf the 
new company, including subsidies 
and affiliates, are probably well 
above $1 billion, more than those of 
any other Eurcpean chemical com- 
pany saie but the figure m- 

cludes finished products that are 
not usually ccunted as chemicals 


It Is generally agreed that the 
Rhone-Poulenc andPechiney— Saint- 
Gobain mergers are a challenge to 
the "others’ — i.e., companies like 
Progil, Ugine, and Kuhlmann, which 
has already strengthened Its large 
position in the French dye Industry 
by taking over twosmall companies. 
Says one business editor: "Tbehor- 
rible war hasn't taken place yet.* 

MATTEI'S LEGACY 
TO COMPETITION 

The enfant ternble of the Euro- 
pean chemical marketplace and the 
biggest threat to Its future price 
stability is the Italian industry. Al- 
though Italy is still a net importer 
of chemicals, the Italian Industry 
has elbowed its way into foreign 
markets by capitalizing on abundant 
supplies of cheap oil and gas. And 
how does Italy, of all the world's 
resource-poor countries, come by 
such raw materials? The answeris, 
or was, a single resolute and re- 
sourceful man, the late EnncoMat- 
tei, who ran Ente Nazionale Idro- 
carburi the government's 

oil and gas monopoly. Bis big aim 
in life was to make energy cheap 
enough for all Italian industry to 
compete internationally. With a 
statutory monopoly on Po Valley 
natural gas, Mattel was able to sell 
the gas cheaply enough to force the 
mtemational oil compames to cut 
fuel-oil prices, he also used barter 
agreements to import cheap crude 
from the U.S.SJI. To the chemical 
industry he sold natural gasatabout 
25 percent below the price to other 
customers- 

The great beneficiary of this pol- 
icy was, of ccurse, Mtmtecatini, 
Italy's largest chemical company, 
with sales of $550 million lastyear. 
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Montecatlnl has, for years, cut 
prices to maKe a place for itself in 
European markets, and was inordi- 
nately aggressive in sellingplastlcs 
such as polyvinyl chloride andpoly- 
ethylene Recently the company Is 
said to have grown "more conserva- 
tive* in its marketing methods, tiut 
if so, there is no guarantee it will 
stay that way. Under slxty-thrce- 
year-old Piero Giustimani, Monte- 
catim expanded enormously Into 
fertilizers, fiber polymers, and 
plastics, his great monument is a 
petrochemical complex at Brindisi, 
which will probably cost consider- 
ably more than $200 million when 
fully on stream Brindisi was also 
Giustiaian!*s downfall. The bankers 
who controlled Montecatini’s board 
thought Glustmlani had been too dy- 
namically optimistic, and forced 
him to resign last April. The Brin- 
disi complex will probably be able 
to produce more tban the company's 
"normal* markets can absorb for 
two or three years, and other Euro- 
pean producers finger their collars 
when they think about what Montc- 
catini might do with that capacity. 

Montecatlnl's aggressiveness is 
more than matched by other Italian 
companies Indeed, Us share of the 
Italian industry has declined steeply 
at the hands of other eagerbeavers. 
Societa Edison, whose big electric- 
power complex in northern Italywas 
recently nationalized along with the 
rest of the Italian power business, 
has invested some $700 million In 
chemicals since 1950, and is now 
the second-largest Italian chemical 
company. It has been cutting prices 
right and left. 

"LARGE COMPETITION, 

LARGE POSSIBIUTIES" 

But the fastest-growing and most 
dreaded of Italian companies is a 


creature of EJ1.I. itself. Azienda 
Nazionale Hydrogenozine Combustl- 
biU (A.N J.C.), which is 51 percent 
owned by the monc^oly Mattel set 
up Although A.N.I.C. didn't enter 
the chemical business until 1955, it 
has come along at a great rate. 
Some say A.N.I.C. gets natural gas 
at 40 percent below the price other 
companies pay, but AJJ.I.C. stoutly 
denies that it is favored with more 
than the usual 25 percent discount. 
A.N.I.C. probably accountsfor about 
a filth of Italy’s output of polyvmyl 
chloride, a quarter of its ethylene 
glycol, a third of its carbon black, 
nearly a third of its vinyl acetate, 
and more than 95 percent of Its syn- 
thetic rubber. 

"I remember when we had no 
coal, no gas, and we paid dear for 
coal from Germany,* says A.N.l.C, 
Director General Angelo Fornara, 
with a sardonic smile lllumlnatlRg 
his mobile face *Now we are us- 
ing oil, and we can do things too 
Everybody says competition is nice, 
but when it comes, everybody does 
not like 11 ' Fornara says that 
his company is expanding rapidly 
Into non-European markets, and 
he hc^es that Britain will join the 
Common Market, so A.N LC can 
move in there too “Enlarging a 
market increases trouble," he 
eiqilalns amiably, "but you have 
an advantage because size means 
ecoraamy There is large compe- 
tition, but also large possibili- 
ties Tomorrow will be very 
good." 

Italian rivalry would set much 
easier with the rest of the European 
industry if the Italians were not so 
dependent upon government. Yet the 
odds are not hopelessly rigged In 
their favor. The Italians are caught 
in the same cost squeeze that every- 
body in the Industry walls about. 
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Italian labor, according to reports 
of visiting British productivity 
teams, is very productive, but 
skilled labor is growing scarce and 
therefore demanding and gettii^ 
higher wages; labor costs in the 
chemical industry accordingly have 
risen 20 percent in the past two 
years, and show no signs of level- 
ing off. Because Italian companies 
have cut prices so rashly, their 
profit margins are shrinking. And 
the rest of the European chemical 
industry, by one stratagem or an- 
other, should be able to force raw- 
material costs down too. Thus the 
Italian industry may soon be play- 
ing the competitive game with an 
appropriate sense of Its own limi- 
tations 

THE 'SHOCK' FROM THE UJS. 

And so, all Europe hopes, will the 
U.S., which is a formidable com- 
petitor. For one thing, more than 
100 U.S, companies, not only big 
ones like du Font, Unioi Carbide, 
and Gull, but small ones like Witco 
and Atlas, have gone into the chem- 
ical business in Europe, often in 
partnership with European compa- 
nies Last year U.S. companies m- 
vested some $105 million there, and 
in 1965, they will be investing more 
than twice as much 

More Important, the U.S. is the 
world-’ a largfiat d3JUDJinaJ.eX9nj:t«r, 
Its foreign sales of nearly $2biUlon 
are a quarter of all free-world 
chemical exports Its potentialities 
as exporter were dramatically, not 
to say devastatingly, dramatized in 
1961, after the American industry 
had Installed more polyethylene and 
polystyrene capacity than it could 
use right away. The price of low- 
pressure polyethylene began to 
soften, early in 1960 the stuff was 


selling at 30 cents a pound in con- 
tinental markets and by January, 
1961, it was down to 26 cents a 
pound. About that time several 
American and Italian companies be- 
gan to dump their excess produc- 
tion on the European market at 
prices below those prevailing in 
their home markets. Although the 
Stateside price declined, the price 
in Britain dropped much more, to 
below 20 cents, and on the Con- 
tinent lower still “We could have 
bought American polyethylene here, 
shipped it back to the U.S,, paid the 
duty, and still sold it at a profit be- 
low the U.S. price level,' says Dr. 
Hans Frelensehner, sales director 
of Badische Anllm-& Soda-Fabrik. 
But before any such thing couldbap- 
pen, both the British and French in- 
voked their anti-duroping acts, and 
prices steadied. 

European companies, to use their 
favorite phrase, were powerfully 
shocked. 'The U.S. chemical indus- 
try,' says Leslie Williams, deputy 
chairman of 'completely 

wrecked the European price struc- 
ture.' And going on m the manner 
of a patient teacher, he explains, 
"Everybody dumps more or less 
It*s the degree of dumping that 
really matters. And it's toe chaps 
who haven't been at school long 
enough to learn behavior who cause 
♦hR.»JR<5h7A’!2. " 

WAILING AT THE 

•CHINESE WALL' 

The basic trouble, Williams and 
otoer European chemical men ar- 
gue, lies in toe U.S. tariff, because 
it prevents Europeans from threat- 
ening to dump m return, which is 
the only effective way to forfend 
mass dumping in toe first place. It 
also keeps Europeans from com- 



CHEMICALS THE HELOCTANT COMPETITORS 


459 


peting In the market to the ex- 
tent that American companies com- 
pete In the Eurcpean market The 
X) S , Europeans admit, has a case 
Some European tarills discriminate 
against American goods, and more- 
over, American duties were origi- 
nally erected neltherarbitrarilynor 
whimsically In the sixty or more 
years before World War 1, when the 
OS Industry proAiced mostly Inor- 
ganic chemicals such as sulfuric 
acid, it enjoyed a sufficient but not 
Immodest protection. But like the 
rest of the world, it found Itself al- 
most totally dependent on the Ger- 
mans for organic products such as 
dyestuffs, intermediates, potash, and 
pharmaceuticals Just before World 
War 1, in fact, Germany made no 
less t^n 87 percent of the worlds 
synthetic dyestuffs So during the war 
the U S. had to develop Its own or- 
ganic Industry from scratch, and 
despite the low-tariff policy of the 
Democrats, President Wilson and a 
Democratic Congress acted In 1916 
to erect high tariffs against foreign 
chemicals In 1022, when the Ger- 
mans were striving to get their old 
markets back, tariffs on or- 
ganics were again hiked, and in ad- 
dition were based on U S 'list* 
prices Only mrch protection, many 
claimed, enabled the UJ organic- 
chemical business, alter WorldWar 
I, to flourish against the superior 
forces of the Germans 

Now the shoe is on the other foot 
nhr Utif djuhsx^-y nia* omy* dhr 
world’s biggest exporter, It is the 
world's largest and perhaps best- 
developed industry Though there is 
no longer an 1 C Farben many 
U.S chcmtcal tariffs, particularly 
(hose based on list prices, in effect 
assume that there is One EEC 
official, denouncing tariffs as 


a 'Chinese wall of protectionism," 
points out, relevantly enough, that 
in 196J Common Market organic 
exports to the U,S amounted toless 
than $30 mllUon, while U,S organic 
exports to the Common Market 
came to $112 million 

The European industry felt a lot 
belter when Congress passed the 
Trade Expansion Act of 1062, which 
lotted like a big step towa^ end- 
ing such protectionism But one big 
stumbling block remains the un- 
evenness of the U.S chemlcal-tarl/f 
structure, in which duty-free items 
alternate with items bearing a 
charge of 100 percent or more The 
act authorizes the U,S to bargain 
tor broad across-the board cuts 
But Eurcfiean chemical men argue 
that such lineal reduction would still 
leave them with intolerable disad- 
vantages in many products To moke 
iateroational tariffs at all editable, 
they say, Americans must make 
selective concessions in the GATT 
negotiations next year 

A FAIRLY EVEN MATCH 

Tbelr contention is reinforced by 
the fact that the and European 
chemical businesses, on the whole, 
are very evenly matched — which 
can be said of few if any other large 
industries Most Americans, when 
they hear of European competition, 
promptly think of Europe's lower 
labor costs, and automatically con- 
mlMitr dkiN.* ,h»y ,ar 

mountable advantage This is not 
necessarily so 

To begin with, labor costs are 
only a small part of total chemical 
costs A recent breakdown of cost 
factors in theU.S chemicalindustry 
by Arthur D Little Inc forthcU.6 
Synthetic Organic Chemical Manu- 
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lecturers AssocMW" indicates that 
labor accounts for only about 15 
ocrccnt, Jlatcrlals anO supphes.ia- 
dudWS cncrw, demand about 50 
"rccn, of total costs. To be sure. 
!bls fiwre inoludes a sreat mM, 
cbentlc.als themselves - i.e., pri^- 
„Ss one segment of the industry 
"ells to another. But apartfromthis 
duplication, there are significant 
raiv-matcrlal categories in «hich 
to Europe.-u.s may be at a cosldia- 
“dwntage. The Industry la a large 
consumer oI electric power, and 
^cctric power is by and large more 
etouslve m Europe than in theUB. 
Siause European coal can c^t 
yrfee as much as U.S. coal. The 
nrlce ol coal la also a factor in the 
cost of raw materials, for about haU 
oI Europe's organlc-chenlicat out- 
nut is still derived from coal tar. 
But Europe, as already noted, is 
ahlftiae to petroleum hydrocarbons. 
Mthoush oil and gas are still more 
cwenslve in Europe, the difference 
shwld narrow as African oil Hows 
Into the Continent and new gas fields 
-re esptoiled. 

Capital accounts for ab<nit 6.5 
nercent of U.S. cheoucal costs, 
probably tbe same plant can be 
erected in Europe for 10 to 15 per- 
cent less than in the U.S. This 
ipcans that European depreciatlcm 
charges are correspondingly lower, 
pesearch and development accounts 
fpr about 4 percent of total costs In 
Ijie U.S., and the same prc^bly 
holds true in Europe. But Eurcipean 
companies get more for their re- 
search dollar than the U.S. compa- 
nies do, excellent researchers cmne 
a lot cheaper in Europe. The cost 
of advertising, abewt 4.5 percent of 
total costs in the U..S., is undoubt- 
edly much lower in Europe. 

Europe's labor costs per man- 


hour, when fringe benefits are 
counted in, are less than half those 
of the U.S. But Its labor costs per 
unit of output, which are what count, 
are not much different from those 
of the U.S., because Europe uses 
more than twice as much labor per 
unit of output as the U.S. (Value 
added per employee in European 
chemicals averages much less than 
half the American figure.) Ttiisdoes 
not mean that the European industry 
is less efficient than the American; 
efficiency, as distinguished from 
productivity, consists of using la- 
bor, capital, and materials in the 
right proportion to mimmize costs. 
When labor is cheap, you use more 
labor and less capital, by American 
standards, European companies, are 
profligate in their use of labor. But 
as wages rise, the European indus- 
try IS gradually using less labor and 
more capital. In the past few years 
industry employment has increased 
only about a third as fast as output. 
Even so, the cost of labor appears 
to be gomg up faster than produc- 
tivity, and this trend may well con- 
tinue so long as overfull employ- 
ment prevails. 

Many modern Europeanplantsare 
fully automated, however, and turn 
out nearly as much per man-hour 
as similar U.S. plants, Europe's 
lower man-hour labor costs mean 
that these plants can produce goods 
more cheaply than similar U.S. in- 
stallations. This worries some U.S. 
companies, and the Arthur D. Little 
study reinforces the concern. The 
study concludes that if all tariffs 
were abolished, European organic- 
chemical producers with new plants 
could export certain organics on a 
marginal cost basis (without taking 
full account of capital and other 
overhead costs) and land them in 
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the cheaply enough to Increase 
their tiny share of the V£. market 
considerably 

The study says nothing about the 
advantages that might accrue to the 
U^. industry from a larUf reduc- 
tlcHi and, above all, nothing about 
what might happen If \JJS. tariffs 
stay up and the U,S. Industry has to 
overcome the EJS C. tariff wall 
A protectionist policy could 
provoke a reaction that would set 
the clock back measurably. This is 
no flight of Imagination In the 
EEC organization, Europe has a 
ready-made authority that could set 
Up a combination strangely like a 
cartel As a matter of fact, Just re- 
cently ten Eurt^jcan groups, without 
any objection from the E.C.C. anti- 
cartel authorities at Brussels, 
formed an organization called Ni- 
trex Its aim sounds reasonable 
enough - to rationalize and pro- 
mote fertilizer sales In underde* 
velcped countries and to compete 
more effectively with U.S manu- 
facturers andConitnunlst-bloc trad- 
ing organizations, Nltrcx, however, 
tries to stabilize export prices by 
fixing a price and fining members 
who sell in free markets below Out 
price, the fine Is a cent per pound 
for every cent they cut the price 
ALWAYS ROOM FOR 
EXCELLENCE 

Competition has its paradoxes 


and downright contradictions, but 
nobody has shown how U can be 
clinilnated without hurting produc- 
tivity and encroaching on political 
freedom The problem is to make 
competition work, albeit imper- 
fectly Even after some seventy 
years of antitrust laws, making it 
work m the U.S is a hard job The 
Job will be harder in Europe, with 
its tradition of nationailstm wars, 
all-powerful government, and ten- 
dency to think in “logical* ex- 
tremes ~ that competition leads to 
mutual extermination 
The fact is that, for the groaning 
about price cutting, competition in 
Euroijean chemicals has been a sa- 
lubrious and rewarding experience 
for all concerned, producer no less 
than consumer. Any growing Indus- 
try must build for the future and not 
just (or Uie needs of tomorrow, and 
the European like (iic American 
chemical business is discovering 
that much so-called overcapacity Is 
not a harbinger of doom but an ac- 
companiment of progress Wtthper- 
haps the fastest secular growth rate 
of any big European industry, chem- 
icals wilt doubtless learn to live 
with some overcapacity and like 11. 
Once the Industry has deployed it- 
self In tts markets, there should bo 
plenty of room for the competitor 
who Innovates consistently, watches 
costs sharply, and markets with 
vigor and imaginatlcsi 
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I N a pwious article bj the present 
ikntet‘ a rclaUNTli complex method 
for measuring change m the loca 
tion of manufactunng actmtx n-as 
proposed and the technique applied in 
an anal>-s5s of teUti« shifts of industry 
among State Economic Areas for the 
period 1939 to I9i7 The purpose of 
the present paper is to extend this stud> 
fer^Tird to the 1954 Census of Maim 
faetures, to re-examme earlier findings 
and problems in the light of the newer 
data and also to scrutuiue another 
major aspect of change tn the focatioa 
of manufacturing— Ultra metropolitan 
shifts 

In the initial $tud> it w-as found that 
ifl the 1939-1947 penod there had been 
a significant relatiie dispersion of 
industrial actiMt> out from the metto* 
politan areas into the adjacent, rela 
lii-clj unindustnaliied regions from the 
eastern to the western portions of the 
>f3nufactunRg Belt, and from the Man 
iifactunng Belt m general to the outer 
reaches of the nation Ei'cn though 
an oi'v all pattern of decentralization 
from the industnaiized core of the 
nation to i-anous ‘saib-industnal r^ 
gions was discwned whether gauged 
m terms of rdatii-e ^ifts of valoe added 
bj manufacture or those in productioR 
woriers (the V and the E factors*), 

* ttUbur ZeKnsfcy* “A ^felbod for Messtnng 
Oan^ in tiie Dutribctxia c( Silainifzrtuniif 
^ctmu the Imted Scite^ 1939-1947 ~ 

34 19SS pp. 95-126. 


there u'as much dis'ergence beps'een the 
locational brfiasiof of s-alue added b> 
manufacture and that of production 
UTO-LeTS and there were also major 
local and regional delations from the 
national pattern The results were 
esTn less preose when shifts in the loca 
tion of mdustT) were related to the 
changing distribution of population 
through the u«e of the % J* and E P 
factors.* When the populauoa factor 
was mtioduwd the di r ec ti on of datige 
was ro’ersed for some regions and the 
degree of change constder^lj modified 
for almost all, with the general teedenc> 
being to reduce greaU> the amount of 
decentralization In tnew of these facts 
and the quite unusual economic charac- 
ter of the I9J9-I947 penod, it was 
recessarj to reserve judgment as to 
whether a slow, but significant decen 
tralization of American industry since 
around the beginning of this centurj 
that had been detected in earlier studies 
had continued past 1939, or whether 
there had been some major qualitative 
change m the pattern of the relapve 
moverrent of Amsimn manufactun-"g 

* Ttee Caeten, aJocr with the P factor laed 

to des cribe shdts m tiie relative locatne cf 
populatxn. tan be defined cfcaiy; ta tiie 

p a- e t B tay o( tbe total vaLie is a universe (bar 
the Lmted Sans) to be found widus Ui: nmt 

* Tbese factm can be meet siojfy definoj as 
the iLffe iecc e beta e m actsal ebange and tbal 
wtueb WDck] baw raWn place sntbm Ibe en.t 
anas bad there bm a tt^cra rate ti 

in tSie riven per-eaf*a value tbrot^boat tbe 
OSDcn duru^ tbe penad cf oboTvauea. 


•Bas Amertcmi Industry Sen Decntraluinff'* The Bndnee Jar Ike 7939 19S4 
Period" bytrilinrZcZmsty Reprintedfrom Ecowmic Geogrs;^j tol MtJaljr 1952) 
pp ^1-269 mztk penmsston of tke editor 
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ForturtaCely, much of this unccrtatntj 
can now be removed with the admission 
of the 19S4 evidence 


Methodology 


Following the research design estab- 
lished for the earlier study, figures for 
the population/ value added by manu 
facture, and production workers were 
tabulated for each ol the 482 State 
Economic Area§ existing in the United 
States as of 1950, and the P, V, E, V P, 
and E P factors were computed for 
each of the SEA'a and industrial re- 
gions* Before commenting Upon the 
results, ne should take note of the 
general magnitude of cliange m Amer 
lean industrial activity occurring in 
die 1047-1954 as compared wth the 


*The tsbuUtion of populaiioa and manufac 
turine d-iu was earned «a in 14S9 and 19S9 or 
veil before the reeula of (he 196(1 Population 
Census could have been utilited Conacbuently, 
It 'a«s necessary to fall back upon the b«t 
Mpulation estimates available at (he tmie. The 
bureau of the Census Cumnr repufanen ArporU 
fniies a Kr«s of popufaoon estimates far the 
naiiQR And (he individual states at frequent 
interval* but to order to obedn coanty data it 
was fieveisao to appf} to those various cute 
ajencie* lucA in Cvnrnt fepntainn Stperts, 
pepvfdiion £i(iina(ef SermPtS No 116 Uaah 
rngtoii DC June d 1955 The method* of 
estimation and relability of naulu vary from 
state to state but, in penersl, a rather high lerh- 
nirai tUndard is maintained and mat of these 
figure* ran be used with considerable eonfdenrc. 
in ihe enseof five states— North Dakota Rhode 
island Texas, Vermont and Wyommg-wno o(h 
rwl estimates were available, and it was neces- 
sary to niake some simple extrapolationv based 
upon 194rv-195fl trends controlW only by the 
estimales of total state population furmshra by 
Carm/ Pefulahon Hfportt The* iSnsJ JOW 
popi^tion niures were issued only a few weeks 
tKlore the rime this article wa* wnllrn. and h 
«u not feasible, with the lime and tacsbues 
avs lablr* toobtainsoine presumably better 1955 
figure* b) Interpolation from the IWSO and t060 
statulics. I feel that it u hiRhlv doubtful 
whriher more accurate population oata would 
alter any of the find ng* presented in this paper 
* Minor discrepancies can be noted between 
Uie data in Table II and the corresponding table 
(n the earfer article. These chanse* can be 
attributed lo the fart that the data for ibe 
I0J0-1W7 perMd swr miriojjy UbuUinl and 
tompuled by Hand while the same material was 
rsnsivknl by mean* i4 an electronic eompiiter for 
the pfment tablt*. The minor errors that «c 
cuntd in the previous table* do pm In any way 
Invaldaie (he roncluikins derived from Ihem 


1939-1947 period (Fig I and Table I) 
The unprecedented rise in business 
activity from 1939 to 1947 continued 
until 1954, but at a distinctly slower 
pace Instead of the tripling m total 
value added by manufacture that was 
registered in the earlier penod, tlie 
amount for 1954 exceeded that for 1947 
by only 57 per cent, but an absolute 
gain of 42 5 billion dollars certainly 
indicates a vigorously growing economy 
Rather more disturbing was the fact 
that the number of production workers 
reported for 1954 was only 4 per cent 
greater than that for 1947, although 
there had been a 52 per cent rise from 
1939 to 1947 


Population Shifts, 1939 to 1954* 


Since the distribution of manufactur 
mg IS closely linked to the number and 
location of a nation's inhabitants m 
more ways than one, changes in the 
former cannot be fully appreciated 
without considering the changing pop- 
ulation map The impressive growth 
in the number of Americana from 1939 
to 1947 accelerated markedl> during 
the next seven jeara and «as accom- 
panied by unusually Urge shifts m the 
rebtive location of popukitlon Tlie 
long-term growth of metropolitan areas 
progressed vigorously, so that by 1954, 
58 7 per cent of the aggregate popuhuon 
were residing m metropolitan areas as 
compared to slightly less tlian 51 per 
cent m 1939 There wen* strong upward 
and downward trends in various regions 
within both the industnsl and sub- 
industra) categemes of SEA’s but they 
were to evenly bnKnced within each 
category as to eliminate any significanc 
net change from 1939 to 1954 fTable 


* The «tatueii.ai table on winch ihi* ducumion 
I* bawd » nor filrnKbed Here B«aa*eef rpare 
bniiHticun it wm pouible to rrproiluce otily 
Ibrte nf the ewht Uimc ubie* uwd in pfeparinj 
ibc text w/id illuvlrai nn*. The aulhor w U Iv 
•bd to furnnh a eompleie Mt «f th«*e ta>>let to 
any leaiter e[nn vnnttm itqiust. 



1929 


1939 


Fie. I 


1947 


1954 


I) Thus «« hud the relative gams in 
population AMthm the ’»estem part of 
the Manufacturing Belt cancelled out 
by the relati\e losses in the eastern 
segments and the rapid growth of the 
Pacific, Mountain and South Atlantic 
sub-industnal regions (the growth in 
the last largel) within the Washington, 
D C. area and southern FJonda) com 
pensated for the relatite declines in 
other sub industrial areas In sum 
then, the relative distribution of persons 
as between industrial and sub-industrial 
regions remained remarkably stable, 
with 50 0 per cent in the latter in 1939 
and 49 8 per cent m 1954 Neverthe- 
less the relative population change 
within the individual r^ons should be 
taken into account in e.umining tndiis- 
tnal change, not only in those instances 
where the two phenomena trend in 


contrao directions but also m the more 
usual case where the two types of 
changes are parallel 

Interrecioval Shifts 
IN Manofacturiso 
A study of the indices of change in 
the relative distribution of manufactur 
ifig for the individual SEA s which are 
summarized m Table II and Figure 2 
reveals a predictable degree of v’ariation 
from one area to another but the over 
all pattern, as expressed in terms of 
regions and categones, is so clear-cut 
that tabular and diagrammatic repre- 
sentation IS preferable to the use of 
detailed maps. Me find for the 1947 
l9>4 penod an emphatic relative dis 
persion of industrial activity from all 
the closely clustered industnal regions 
I e , the Manufactunng Belt and the 



Southeastern mdustrul region, to all 
the sub-industnal regions and to the 
iwlated Industrial SEA's whatever in 
clex IS emplo>ed — with only a pair w 


•0 of eqiiivDcat cases This deccn- 
tratumg trend v^as so strong that the 
sub-industrul regions which accounted 
for only 22 2 per cent of the nation's 
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%-alue added in 1947 reported 2S 7 per 
cent se^en >ears later Or, express 
in another fashion, the total V, VJ*, 
E, and E P factors for these sub-utdus- 
tnal regions for the 1947—1954 period 
Mere all positive and ranged between 
12 4 and 14 7 per cent of their 1954 
totals of ^’alue added or production 
workers — a ter> healthj gain in ever> 
respect This decentralumg trend was 
so pronounced in the >ears after 1947 
that when we ommine the Y factor for 
the entire 1939-1954 penod (Table II, 
Figs. 2 and 3), we note, as before, 
definite relative losses in the Manufac- 
turing Belt and its Southeastern ap- 
pendage and gains throughout the 
sub-industnal realm and the Isolated 
Industrial SEA's excepting the minor 
losses m the Isew' England and Middle 
Atlantic regions When shifts in man 
ufactunng actiMtt are viewed against 
the background of changing population 
as is done through the use of the V P 
and E P factors, the amount of di<per 


Sion IS appreciablj reduced (and m the 
•solitary case of the East Lakes industrial 
region the diepersive trend gives wav to 
centralization for the 1939-1954 penod) 
but the general pattern of decentializa 
lion still remains quite strong for both 
the 1947 1954 and 1939-1954 penods 
Certain regions call for special com 
ment The Isolated Indusma! SEA's, 
which at first glance would •^m to 
represent an exception to the general 
trend toward decentralization, onlj con 
finn It after closer consideration These 
are simply those scattered, outI>ing 
SEA's, presumabl> sub-industnal in 
diaractcr not too long ago whidi have 
enjoyed aw unusually large share of 
the industnal growth now being expen 
enced b> the better favored tracts of 
the nation King beyond its older Indus* 
tnal core These Isolated Industnal 
SEA's were defined on the basis of 
1947 data if our industrial regions were 
to be redrawn using 1954 cntena, it is 
more than likeh that the number of 


MANUFACTURING REGIONS 

yvirrrMMtr 



Fks.2. 



Isobted Industnat SEA's would be ulabon changes relative losses are 
considerably augmented Eventually, severe in the New England and Middle 
some of these rapidly developing areas Atlantic industrial regions but much 
may coalesce to /orm new and distinct less so in the East Lahes, West Lakes, 
industnal regions Trends of industrial and Southeastern regions 
location indices within the clustered Withm the sub-industnal regions 
industnal regions roughly parallel pop- changeem the New England and Middle 
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CHANGE IN PERCENTAGE OF 



Atlantic are upu'ard or downvard. 
depending on the kind of index used, but 
ununportant in an^ case Rather large 
poslU^e changes are recorded for both 
North Central regions and for all the 
Southern regions in spite of <ubstantial 
relative losses in population (except in 
the South Atlantic region), and the 
gams are particular!) unpressne in 
the West North Central and West 
South Central sub-industnal regions In 
the Mountain sub-industnal regwa. m 
dustnal growth more than kept pace 
with a sizable population increase from 
1947 to 19S4, even though it had barely 
su cceed ed in doing so during the pre- 
vious period The mo't «pectacMlar 
diange from the 1939-1947 penod was 
ho«e\er. that expenenced m the PacrBc 
sub-industnal region. There rapid 
growth in industna! acliint) had been 
badl> outdistanced dunng the earlier 
penod by immense increments m pop- 
ulation, so that large positi\e P and £ 
factors were co^^erted to strongl) neg 
atne V P and E J* factors. In the 


xears following 1947, accelerating indus- 
tnal gr owt h 6naU) oiertook a sla^en 
mg but still rapid, population upsurge. 
«o that we firid l^e VJP and E P 
factors for the 1947-19a4 penod (and 
also for the entire 1939-1954 poiod) 
Here, then we haTC what appears to 
be a major breakthrough m the 
economic development of the Pacific 
Coast but onlj b> anaij’zmg the 
results of the 1953 and subsequent 
Censuses of Manufactures can we be 
certam that sufiicient momentum has 
been gmerated to assure the long tenn 
mtensne mdustnalization of the Paafic 
region 

Change pf Metropolitan Location 
OF InDLSTRIAL ACITVITT 
One of the less predictable develop- 
ments appearing in Tables I and 11 is 
the apparent halting or rc'ersal of a 
trend of relatiie movement of industr> 
from metropolitan to non metropolitan 
SEA's — at least as measured in tems 
of value added by manufacture — that 
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distribution of value added by manufacture 

BY largest city IN SEA, I939-195A 

tn Percent of f/cfional Total 


1939 



SCA’i 4t(intdotDtl9AO 


entire 1939-1954 period of the already 
wel]>established trend toward a more 
umform distnbution of per~captla m 
dustnal activity as between metro- 
politan and non metropolitan areas 

The pROBLEit of Intra Metbopoutan 
Shifts iv iNDOSTRt 
The idea that the manofactunng 
industries of the United States have 
been diffusing^ at a rapid rate from our 
latgcr, rciativeiV congesterf ciiies to 
the less congested smaller towns and 
open countryside or, at the very least, 
to the outer reaches of suburbia has 
become firmly imbedded m the public 
mind dunng recent years Casual 
reconnaissance in and near some of our 
larger industrial metropolises uould cer- 

’ For a discoasiofl and defin pon ef the ter 
tninoldgy of locational change la manufacttmng 
actnitx »ee Zelinsky efi cu. p. lOS. 


tainly seem to confirm this popular 
impression Consequently, it was rather 
disconcerting to both the authors and 
readers of the two most recent and 
thoroughgoing studies of shifts of man 
ufacturing within mclTopolitan regions* 
to discover that from 1939 to 1947 the 
previous trend toward decentralization 
from large aty to metropolitan periphery 
and the non metropolitan areas beyond 
had been arrested and, in some respects, 
even reversctf Tfiese studies and sev 
eral earlier ones leave little doubt that 
from 1899 to 1939 there had been a 
slow, but significant outward spread 

•Cdcman Woodbury ed FuSure ef 

Cutet and Uri>a» RidmtopmeTU Chicago 1953 
and Evelyn Kiu^awa and Donald J BoBue 
Snhurbani^um 0/ ilanufaetunn/’ Aelmty vu/iin 
Standard Vetropdtlan Arfar Senpps Foundation 
for Research in Population Pro! terns and I opu 
lalion Research and Training Cenler University 
of Chicago Studies in Population Distribution 
ho. 9 Oxford Ohio, 1955 
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of industry a trend espcailly noticeable 
in the decade following 1929 so tint the 
events of the eight jeirs after 19J9 
represented a sharp departure from the 
histone pattern (Fig 4) 

In the course of this general study of 
locational changes in manufactunng 
from 1939 to 1954 it sns decided to 
rcHixamine tlic 1939 1947 data on shifts 
in industrial activit} within Standard 
Metropolitan Arens and m particular 
to chart (he direction and extent of 
changes since 1047 Tfie basic research 
design devised b> Kitagai^a and Uogue 
adopted and each if the 141 
county bascif SMAs defnetf on the 
basis of 1940 population * as sulxlivnled 
into one or more central citiea and 
the metropolitan ring lying beyond 
their corporate hmiis Tlie latter areal 
category «‘a9 further fub<hvidcd into 
those suburlmn and satellite cities hav 
ing a population of 10000 or more for 
Mhicli detailed figures are published 
And the remaining smaller cities and 
rural tracts Within the non metro* 
politan SEAs aties of 10 000 and 
more arc again distinguished from the 
smalfer cities and rural sections fn 
addition to the class ficaiion by region 
and level of industrial activity pre- 
viously used In this paper the SCAs 
hate Iwerl assigned to six categones 
according to the size of their largest 
cities more than 1 000 000 250 OOO 
to 1 000000 and 50000 to 250 000 for 
SMA 8 and 25 000 to 50 000 10 000 to 


• n e 1940 SMA • were iwil In Tsblo I and 
J/J tsiiifr thaj) the t9S0 S\IA» a lapmt in 
Table II in erJcr to ensure font nu cjr v ill the 
K Ooeuedei 5tio. iJespile ine cbvwu* 

d screpanc erthat twult from the d fterence* in 
defimt on TOU|h com[»ari«oni can *( 11 be inaile 
profitably between ihe metropol tan and ooi 
metropof tan nteetiries in ihr two tela o( (at les 
Tor a dacuuon of tfie bass on wh h (fie mO 
SNtA a were del tn led *ee Donald 1 llwue 
Pepklairen t/rwe/i in Stnvderi Mflfopol tan 
Artns 1900~I9SO u I* on Eiplaiulan Analytt 
0 / Vrhan ui Attat (UnsWrijftmi Government 
I^nt KOffee 19S3) 


25 000 nnd less than 10 000 for non 
metropolitan areas 

IvTKA Metsopolitav Diftusiov 
or iNDUSTRy AFTFR 1947 
The results of the subsequent analysis 
are most coJitenientJy and meaning 
fully expressed in tabular and diagram 
niatiC form A glance at Table III or 
Tigure 6 tendil} con/imis the contention 
by earlier authors that decentralization 
uoa halted between 1939 and 1947 
After 1947 hotveter the tfiffiision from 
the central aty to the ring resumed 
with conjidcrible vigor even though 
there *aa no appreciable gam m non 
metropolitan as opposed to iiietropolitan 
areas Th,s statement like many that 
follow refers to the aggregate pattern 
of all SMAs but wc should recognize 
a variability m the behavior of indi 
vidual S'tA s » great that no less than 
44 were centralizing from 1939 to 1954 
while 97 were decentralizing (Fig 7) 
Within the mctropol tan nng there 
was a sharp d ITercnce between the 
record ©f cities of 10000 and more 
which barely held their own and the 
small cities and rural areas whidi 
gained considerably It should be noted 
that there js a signifirant but uidetcr 
ininable Understatement of the relative 
tosses in Central cities and gains m the 
nogs mjsinuch as a number of central 
ciUcs hav% annexed territory contain ng 
industrial enterprises during the study 
penod III any event, wc can state rfiat 
although the central city has contained 
the preponderance of industry within 
the SMA la tfe /i7se~some 70 per ceat 
of value added m 1929— the ilecl iic of 
its share to less than 56 per cent m 
1954 ind rotes the strong possibility 
that sometime during the 196(15 the 
metropolitan ring will be producing a 
lugcr sliarc of Ibe nations manufac- 
tured goods than the central city One 
panmounl: fact must be emphasized 
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TABLE 111 

. *Li-« AMIS r» »iiU«v»ACiv*x, WT Locknon a ima (. sat or tA***TT cttt nt EEA, aso i»niTi»ui 
oncoiT «»» IM’ *CT> WS4. tl>« IIOOOOOO A»» nKr<T»ce or cArtcoiT lolAi) 
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hcwever ^Vhatmer the internal shifts but by wparsfjng industnat (mm sub- 
within metropolitan areas of those lodustnal areas some striking diVer 
among various parts of the nation genres appear Within the vigorously 
manufacturing remains nn overwhelm growing sub-industrial category metro 
ingly urban phenomenon jl we use the pohtan areas have garnet) much more 
term urban m its broader a«d ever rapidly than thenon metropol tan wint 
more meaningful sense By tumbming ever the siae of the central citj con 
SMAa with the larger atieS of non cemed <TaWc IN Fjg S) Further- 
metropolitan areas we find tint they more the relative losses of sub industrial 
account for more than 85 per cent of Central cities have been relatively mod 
\-atue added and more than SI per cent crate as compared to the Industrial 
of production workers with no «g central alics Equally Interesting >s 
nificant trend upward or downward m the sharp contrast in patient within 
recent jears the cm? and non metropolitin sectors 

of the tndustnal and sub-indusCnal 
IvTRA Metropolitw SiJirTS categories The larger satellite aties 
BV Industrjai. Status m aub-mdustnal SMAa have reported 

Tims far we hive noted only the rapid relative industrial growth but 
aggregate pattern of locational cl«nge die small oty rural sections of these 
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VALUE AOOEO BY MANUFACTURE, 1939 AND 1954 
BY INDUSTRIAL CATEGORY AND METROPOLITAN LOCATION 

lit PtnsDt Of Category Total 
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SMA's have barely gamed Ihe la/KW 
c>ti» of the iub-industnat non metro* 
politan SLA'b h%vc lost slightly, m 
relative tenns, and there has been a 
sharp drop m the email oty rural see 
lions of these SEA’s. The behavior 
of the industrial SCA's has been almost 
exactly the mirror image of these 
trends N’ot only haw there been sharp 
lotecs experienced by the central cities 
but also m the satellite cities, white 
there has been a notable cxjiansion of 
activity m the small cities and rural 
sections of the rings, relative growth 
has been modest, but significant, m 
both urban and niraf portions of imfus 
trial non metropolitan SEA's Mudi, 
but not all, of this divergence m jwtfmi 


can be cxpbined by the relatively large 
supply of good, undeveloped factory 
sites, the readier accessibility of other 
necessities for industrial expansion with- 
in the Urser sub industrial aties, and, 
hence, their supenor ability to gen- 
erate new or augmented mdustnaf 
production 

It would be most instructive to ob- 
serve intnt metropolitan changes in pop- 
ulatuii alongside those occurring m 
industry, but at the time statistical 
cuRipihtions were being made for this 
study there was no way to obtain 
refiable estimates of the popufation size 
of individual cities m i9o4 and thus carry 
theunalysis past 1P50 Nevertheless, it 
can be said that, at least until 1950, 
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industr> had been decentralamg txtn 
more rapidly than people so that man 
ufaclunng whidi onginallj much 
more concentrated uithn the central 
dtj than population u now somewhat 
less so (Fig 9) The rural-«maU oty 
sector of the nng «till contains a larger 
fraction of total metropolitan popub 
tion than of industrj but this differen 
tial ma> disappear shortlj 

IVTEA Metropouta-n Sm5TS Bi 
Size of ary \nd Region u. 

Locktion 

Our bas cfindingis that the 191/ 19a4 
penod has seen a resumption of diffusion 


from the central at> to the metropolitan 
ting but rot s gnif5cantl> beiond the 
boundaries of the SM 4 Tha is subject 
to major qualifications howrs-er ahen 
i»c new our unit areas in terms of 
popubtion sue or regional location ard 
distinguish between value added and 
production worhera. In terms of lalue 
added the mtia SMA diffusion of in 
dustr> sirce 194" was mudi more 
tiounced in SMA s with large central 
Qties than m other SMAs (Table Iff 
Fig 10) The tendenc> for production 
a-ori-ers to disperse from the antral 
cit> is much Jess eiident than for value 
added but once again the decentraliz 


DISTRIBUTION OF VALUE ADDED BY MANUFACTURE AND 
POPULATION WITHIN SMA'S, 1929 TO 1954 

hFe^etrcfNefon^ts/i/Ji Tete! 
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PERCENTAGE OF VALUE ADDED BY MANUFACTURE 
IN SEA'S ACCOUNTED FOR BY CITIES OF 10.000 AND MORE* 

By Largest City la SEA, 1939 and 1954 
tn Perewt of Category Total 
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ing trend is positrtely correlated with 
the size of the central city Within 
non metropolitan areas where industry 
has always been much less urbanized 
than in SMA's the opposite trend pre- 
vails cities of 10 000 and more are 
gaming muclt more rapidly than the 
rest of the category, and the rate of 
gain varies inverselj with the sire of 
the largest city m the SEA It wouM 
appear then, that centripetal forces 
weaken ns sire of citj increases At a 
certain level probably cities of about 
50 000 for value added or cities of about 
200 000 for production worlcere the 


forces of centrahration and diffusion 
are m rough balance while below this 
level the central tendency is the stronger 
one 

The 10d?-1954 period has witnessed 
perhaps die most Vigorous redistnbutjon 
of industry in our modem h story It 
would seem worthwhile, therefore, to 
explore the possibilities that the aggre- 
gate pattern of mtra metropolitan dif 
fusion represents a national average 
of widelj disparate regional patterns 
and that these regional departures from 
the national norm might conceivabl> 
shed some light on the Iirger inter 


478 


MANUFACTURING 


regional shifts Yet l^hcn tse tabulate 
the industnal activity uithm eadi in 
dustnal region, in terms of central 
aties metropolitan rings, and non 
metropolitan areas, for 1939, 1947, and 
1954, for both value added and produc 
tion workers (Fig 11), there » a sur 
pnsing uniformity in their patterns of 
change Almost everywhere there ts 
the familiar growth of the nng at the 
expense of the central aty and the 
slight or nonexistent expansion of activ 
ity within non metropolitan areas Only 
m the South Central sub-industnal and 
the Southeastern industnal regions did 
industnal growth within central cities 
outstrip that in the nngs and there 
the explanation may well he in the 
predominance of relatively small SMA'a 
in which, as we hate seen thecentraliz 
ing trend is well developed Another 
possible factor may be the rather low 
average densit> of settlement within 


corporate areas in much of the South 
Less clear is the explanation for the 
relative declines in the non metropol 
itan industnal status of the Southeastern 
industnal region and the Mountain, 
Paafic, and West North Central sub 
industrial regions or the sharp nse m 
the same category within the West 
Lakes industnal region but the«e aber 
rations from the general trend have had 
little bearing on the larger inter regional 
shifts 

COSCLLSIONS 

In summarizing our findings, it seems 
evndent that the major regional shifts 
mainly from industnal to sub industrial 
regions, have been generated by the 
greater than average expansion of ui 
dustr> w ithm several sub industrial re- 
gions, paxticularlj within their SMA's 
ITiese shifts have been somewhat tern 
pered by the moderate relative gams of 


CHANGE IN METROPOLITAN LOCATION OF 



Fig. II 
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/(? Percent of National Average 
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industry in tnudi a{ (h« non mecropol 5inc« most (nanu/atturms is centered m 
lUn sector within tlie Mnnufactunnijr these highly urbanized and industria} 
Heft and aff t/iese cfianges Aas-e evofvwf foerf areas mtA tAe strongest tLntfenc> 
tilongside a simultaneous national pat to decentralize from the dominant at> 
tern (one that clearly transcends regional the aggregate trend toward diffusion of 
bound vnes) of relative movement to or industrul activity within the SMA is 
from the locally riommant city Tjpeof iinni»ta]<able but the eeiitripeta) ten 
industrial index size of the city, and dencies of rcHtivclv rural and unindus- 
degree of industrialization of the area trialued areas are also important and 
appear as the major determinants of tlie must not be overlooked 
direction anti extent of the movement It is important to note m conclusion 
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that despite strong; basic similarities in 
the locational shifts of both value added 
and production workers there are also 
significant divergencies in certain re- 
gions and categories and that occa 
sionally these tao measures o/ industrial 
activity trend in opposite directions 
\\ ithin the SMA the diffusion of x'alue 
added has progressed much faster than 
that of production workers (except dur 
mg the anomalous 1939-IW7 penod) 
with a consequent relative nse in per 
worker productivity m the metropolitan 
nng (Fig 12) 11118 fact suggests in 

turn that much of the augmented pro- 
duction withm the ring may be ao 
counted for by newer plants with their 
greater effiaency and productivity In 
view of these considerations and the 
virtual certainty that the halt of intra 
SMA diffusion during the IW5>-I947 
period was only a temporary interrup- 
tion of a well-established trend we can 
accept with some confidence the con 


;ectures by Woodbury and by Kitagawa 
and Bogue that this interruption was 
caused by the extraordinary seller s mar 
ket of World War II and the immediate 
postwar penod that favored the rapid 
expansion ofoutputm existing generally 
centrally located plants rather than the 
construction of newer more efficient 
facilities m outly ing areas E\en though 
It IS hazardous to forecast such complex 
phenomena it is reasonable to expect a 
continuation for some years of both the 
interregional and intra metropolitan 
shifts m industrial activity described in 
this study 
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THE NEW WORLD OF MACHINE TOOLS 


by 

MELVIN MANDELL 


“CXir customers are so timid il*s 
pathetic,” complains a machine tool 
company executive. He has been 
caught in his Industry's own private 
recession since 1958, and he putsat 
least a share of the blame /or his 
troubles on the nation's metalwork- 
ing companies, 'They don't darelry 
a new process," he says. "They’re 
just not Interested in pioneering 
even when they can see aprofU in It." 

Every day, newevidence strength- 
ens his indictment. Take, for exam- 
ple, the study of machine tool re- 
placement just finished byArthurD. 
Little, Inc., a Boston industrial re- 
search firm. The Little report 
shows that metalworking companies 
pay a lot more attention to what 
their competitors are buying than 
to their own needs when they are 
planning their machine tool pur- 
chases. So long as his competitor is 
not buying new equipment, the aver- 
age metalworking executive Is happy 
to make do with the tools already 
installed In his plant, no matterbow 
old or obsolete they are. 

This, It is plain, Is a good part of 
the reason why the machine tool in- 
dustry has been sinking into deeper 
ancf deeper froudft. nie rtJoihiakers** 
sales have been sagging ever since 
they reached a postwar high of 
§1,910 million in 1053. When their 


sales failed to swing up with the 
rest of the economy after the 1958 
recession, the toolmakers first 
hoped that their own recovery had 
been postponed only a little. But the 
postponement went on and on. Now, 
while the 1060 recession comes to 
its end, machine tools stick stub- 
bornly in their $500'$600 million 
slump. Says a veteran Wall Street 
analyst; "Here we are in the middle 
of a solid recovery and machine 
tools are hardly holding their own ' 
Other big factors contribute to the 
machine too! industry's doldrums. 
One is the heavy overcapacity in 
most lines of metalworking. This 
helps hold down orders from the 
toolmakers' potential customers. 
Another is the basic shift in defense 
production from iarge runs of air- 
planes and tanks to small, but high- 
priced, orders for missiles. This 
has made a change In defense con- 
tractors' machine tool needs. They 
no longer need large numbers of 
standard machine tools,* instead, 
they want small numbers of highly 
specialized tools. 

These are changes that the ma- 
chine tool Industry cannot hope to 
rt’grtf — tfftey are qm% deyonrf rtS 
control But it can hope to drum up 
more business from many of Its 
Customers who are not affected by 


"The Mh TTurM oj Machine Toots* by MelviK Maiiltlt, Reprtnied by special per- 
mlssion/rom Dim’s hevlew it Modern Industry, Vol, 78 (A«cu«r 19S1), pp. 39-tO*. 
Copyright 1961. Dun 2i Dradstreel PubUeallems Corp. 
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overcapacity or defense production 
And this Is vrtiy the toolmakers 
are now engaged In an all-out effort 
to break doun the barrier of timidity 
among their overcautious customers 
and build a new, more prosperous 
world for themselves 'One decent 
break in that wall might soon pro- 
duce a steadily growmg flow of or- 
ders," says «ie major toolmaker. 
"Once a few of the leaders m the 
metalworking business start mod- 
ernizing, the others will probably 
have to step up their orders if they 
are to stay competitive." 

THE BIG GAIN 

To start the flow, the toolmakers 
are now building increasingly so- 
phisticated, complex and adaptable 
machines "We don’t believe the 
great bulk of the metalworking in- 
dustry can afford to ignore these 
new products and new tecbmques 
much longer," says the president of 
one leading tool company 

Of all the innoTaticais in the tool- 
makers’ array of new equipment, 
the most spectacular in terms of 
the gams m productivity they offer 
are tape-controlled machine tools. 
An operator working with a comen- 
tional machine can usmliy spend 
only fifteen nunutes out of every 
hour actually cutting or grmdingthe 
piece of metal on which he is work- 
ing He spenos the other 45 minutes 
measuring the cuts he makes, ad- 
justing or replacing the cuUmg 
tools But the tsqje-controUed ma- 
chme is guided at its work by in- 
structions punched cn a paper tape 
or "fluxed" into a magnetic tape. 
Most of the stopping and starting, 
the adjusting and replacing, is 
skipped 

Some 1,200 tape-ccntrolled ma- 


chine tools are at work today in 
metalworking plants in the natirai's 
industrial centers, and 71 different 
companies are making control 
equipment for these machines at 
prices ranging from $9,000 to 
$60,000 Scienbsts at Massachusetts 
Institute ofTechnologywerethefirst 
to succeed m equipping a machine 
tool with tape controls that could 
guide the machine in a two-dimen- 
sional plane. That wasinl951. Since 
then scores of refinements have 
been added. 

The most scphisticated today are 
the "five-axis," contmuous-path, 
tape-controlled machine tools, 
which can carve out parts impossi- 
ble to make m one piece by any 
other method. But it takes hcurs or 
days of computer programming to 
prepare the taped instructioos for 
these machines. This can cost huge 
sums of money, and the uutiaipnce 
of the tools and their controls is 
encugb to make even a prosperous 
metalworker wince. 

So far only the Government has 
been able to afford these advanced 
machines, buying them for loan to 
the big defense ccaitractors Tojus- 
tily the investment, of course, a 
metalworker would have to keep the 
machines busy at least two shifts 
a day. 

But one big potential saving in the 
cost of programming the machines 
IS cn the way. Late in June the In- 
tematicnal Business Machines 
Corp put on the market its Auto- 
promt system for preparing taped 
instrucboos for machine tools. ITiis 
can help a manufacturer eliminate 
up to 90% of the cost of tape prep- 
aration. The heart of this system 
lies in a reel of magnetic tape that 
contains the skeleton of a machine 
program and into which can be fitted 
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step-by-step instructions that will 
guide Uie machine as it tackles each 
Job. 

IBM guesses that Autcpromt wil] 
generate much new business for Its 
Service BureauCorp.computercen- 
ters and so will let Its customers 
use the Autopromt system at no 
cost. 

Autopromt Is the only simple sys- 
ten generally available for guiding 
machine tools in complex, three- 
dimensional work. Many other stan- 
dard programs for tape-controlled 
machines, it is true, are stored in 
libraries set up by the control 
equipment manufacturers. Tomatch 
IBM’s new move, the manufacturers 
are bound to expand the range of 
their tape libraries. 

A NEAR-REVOLUTION 

No less an authority than Warren 
C. flume, president of CBM'a data 
processing division, believes indus- 
try la on the verge of a near-revo- 
lution in tape-controlled machining. 
"Some day," says he, "the design 
engineer will simply tell the com- 
puter what the function of a part is 
to be. The computer will come up 
with the optimum design ~ and will 
then produce the control tape for 
the machine tool," 

To the ever-hopeful makers of 
machine tools all this means that 
those versatile, super-accurate, nu- 
merically controlled tools may 
PKp.ntitail?' sdfWa ihfl jUoanctal 
reach of many metalworking com- 
panies that have been sliding along 
So far with older machines and 
methods. 

The toolmakers have been work- 
ing, too, on simpler, less costly 
ways ot boosting their conventional 
machines’ productivity. They have: 


1. Devised a system of quick- 
change tooling for conventional ma- 
chine tools that make it unnecessary 
for the cutting angle to be set 
hand. "In machining one complex 
part," says a user, 'this switch has 
he^ed us cut time for tooling 
changes from eight hours to just ten 
minutes." 

2. Redesigned the big transfer 
machines that are the workhorses 
of the UJS. auto industry. For in- 
stance, Detroit plants no longer 
must replace an entire line of ma- 
chine tools at model change time. 
Their new machine lines are de- 
signed on the building-block basis 
so that one unit can be pulled out of 
the line and a new one fitted in with- 
out junking the rest of the machine. 

3. Built up the talents of the big 
transfer lines so thatlnsfeadofper* 
forming only one function, a single 
system can now mill, bore, turn, 
grind and broach, and provide heat 
treatments In between. 

4. Improved accuracy to thepolnt 
where ordinary grinding machines 
that not long ago could work only on 
specifications of theusandths of an 
inch now can grind to tolerances of 
mlllicmths of an inch 

5. Cut prices and boostedquality, 
as, for example, in a bearing race 
grinder built by Van Norman Indus- 
tries that takes up only hall the 
usual floor space, needs only$5,000 
worth of tooling rs. $15,000 worth 
for older machines, costs from 20% 
to 35% Jess than .nrevious modejs 
and has 30% more productive ca- 
pacity. 

On the horizon arc even more 
startling advances due from the 
toolmakers. Four companies are 
working now on machines that will 
drill metal parts by electrolysis. 

By a technique of reverse plating, 
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these machines can carve today s 
super-hard alloys ten tunes faster 
than any steel or carbide tool. An- 
other exotic technique, still a long 
way from use in industry, is ma- 
chining by means of concentrated 
beams of electrons or streams of 
plasma - ionized gases hotter than 
the surface of the sun. 

But all that is the promise of the 
future. The reality of the present is 
that the nation's metalv-orkingcom- 
panies are ccctent to get along with 
machine tools that average, by the 
best surveys, -well over ten years 
in age. The toolmakers, notunnat- 
uraUy, put most of the blame for 
this on the timidity of their cus- 
tomers. But they reserve some of 
the blame for the Federal Govern- 
ment, on two separate counts. 

First, they charge, the Govern- 
ment is in direct sales competitioD 
with them. During World War n, 
Washington acquired 25% of the na- 
tion's stock of machine tools. And 
lately It has been disposing of them 
at bargain prices. This, the tool- 
makers complain, takes a largeblte 
out of their potential sales and 
breeds a price psychology among 
the buyers that has grown into a 
loc^-term danger for the machine 
tool industry. 

*Tbe buyer,* says WiUiam J. 
Pinkerton, vice president of De- 
troit’s Micromabc Hone Corp., 
•fmds the immediate savmg m buy- 
ing government machinestoo tempt- 
ing to resist. But he gets a dated 
concept of our machines. He judges 
us by equipment that is old and not 
backed by all the services and pro- 
duction know-how we give our cus- 
tomers * 

The toolmakers' second count 
against Washington stems from the 
Treasury's depreciation allowance 



policy. With the solitary exceptico 
of West Germany, the U.S. permits 
a smaller write-off on a new ma- 
chine tool during its first year cf 
service than any other major in- 
dustrial nation (see chart above). 

■Look at the new British depre- 
ciation rules,* says Francis J. 
Trecker, president of Kearney & 



THE NEW WORLD OF MACHINE TOOLS 


Trecker Corp "They let a manu- 
facturer credit 20% of the purchase 
price of a new machine against 
taxes immediately, and the full coat 
jn just five years. That’s the isily 
way we could catch up here on un- 
depreclatlon." 

Even that tells only part al the 
problem As the toolmakers readily 
admit, most of their smaller cus- 
tomers fail to take full advantage of 
the depreciation charges allowed by 
present tax rules. 

•MEAT OF THE COCONUT” 

Adding to the depreciation woes, 
the toolmakers do not believe that 
President Kennedy's proposed new 
corporation tax rules, touted as a 
means of stimulating capital Invest- 
ment, will have much benefit. *They 
just don't touch the meat of the co- 
conut,” says George H. Johnson, 
president of Gisholt Machine Co. 


Adds another toolmaker; "What we 
need is tax laws that stimulate 
modernization — not just expansion.” 

However harsh, most of the tool- 
makers are facing up tothepolitical 
realities, they do not expect liberal- 
ized depreciation rules this year or 
next. But there Js growing aware- 
ness in Congress of the problems 
posed by the present rules, and the 
toolmakers are most optimistic 
about the chance for changes in the 
middle years of this decade. The 
question, though, Is whether the 
metalworking industry can afford to 
stick with its old machines for that 
itmg. 

Henry F. DeLong, head of General 
Electric’s Metallurgical Products 
Department, puts the question in 
sharp focus. “By neglecting tomod- 
ermze,” he says, 'the metalwork- 
ing Industry is wasting $1 billion a 
year — twice the amount it is now 
spending for machine tools.” 
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You don't buy capital equipment 
the way you did a decade ago. 

And because you don’t, the ma- 
chine tool Industry Is undergoing 
the most significant transition In 
its history. 

The changes will affect the ways 
equipment is “sold" to you. “niey 
will affect the Ti-ays in which you 
“use" machine tool builders, and 
they already are affecting the kind 
of equipment you will use. 

The change Is turning nearly all 
builders from the role of Inventor 
and seller of machinery to roles of 
customer consultant, process engi- 
neer, Innovator, designer, as well 
as trainer of roamtenance, opera- 
tion, and management of new capi- 
tal equipment and processes. 

It used to be that one man In a 
plant did the equipment buying, and 
he often had a near carte blanche 
from management to spend what he 
needed to get performance. Now, 
this man is part of a buying team 
of both line and stall specialists. 

The machines he bought in 1955 
cost an average of $13,000. Today, 
the average metal cutting machine 
tool costs nearly twice that, and the 
small company that strained the 
coffers to buy a $50,000 machine 
may well be spendu^ $250,000 for 
one today. Top management is di- 
rectly involved. 

When machmes were selected, a 
basic choice most often was made 
between the flexibility of a standard 
machine, or the mass production 


capability of a single purpose spe- 
cial. Today, an Increasingly Urge 
share of the machines bought fall in 
the wide gap between those two ex- 
tremes. Standards are modified for 
special needs, specials are made 
so they can ^ rearranged to ac- 
commodate a i-arlety of parts or 
design changes. And the "automated 
flexibility* of numerical controlac- 
ccunted for a full 20 percent of the 
badclog in metal cutting machines 
at the beginning of this year, and 
undoubtedly accounts for a bigher 
percentage today. 

Traditionally, you spent fairly 
heavily for new capital equipment 
whenever you had to e 3 q?and pro- 
duction, or when ycu had a new 
product that wouldn’t fit your exist- 
ing facilities. Otherwise, youmostly 
just bought when one of ywir ma- 
chines wore out and needed replac- 
ing. Today, you are more likely to 
have continuing analyses of manu- 
facturing approaches, and the pace 

of new developmentsforcesyoutobe 

almost always in the market for 
new equipment. 

How Important are the differ- 
ences: One builder tells STEEL he 
feels: "Any company that continues 
to use the traditional approach to 
buying machine tools xs going to be 
out of business withm ten years." 

WHY THE SWITCH? 

The 'old way" of machine tool 
buying encouraged substitution of a 


TraiatUim.’ Rcpnnled from Steel Vol. {September 
13,1965), i>^.154-lS0 CopjnsU 1965 ftyTfce Penion PubUsfitng Co.. Cleveland. Ohio 



PROFILE OF AN INDUSTRY IN TRANSITION 


487 


machine for another of the same 
type or It all owed addlr^ of ma- 
chines without studying all of the 
proper alternatives Consider the 
pitfalls in a situation that prevailed 
in one plant before the company de- 
cided to analyze its needs The fac- 
tory had 41 lathes Fully 81 5 per- 
cent of the workpieces machined 
could have been handled on lathes 
having swing capacity of about 8 in 
But no lathe in the plant had a swing 
of less than 10 In And while 71 5 
percent of the workpieces had 
lengths less than 8 in only one lathe 
had less than a SO in center, the 
majority being 6 to IS ft The com- 
pany's conclusion The total lathe 
production could have been handled 
for half the capital investment, and 
savings from such things as floor 
space and electricity would have 
added to the economy 
The kind of buying that machine 
tool builders encounter today not 
only would have established a more 
judicial selection of lathes, it might 
also have turned up processes that 
eliminated turning on some parts, 
and could have automated other op- 
erations so that one automatic ma- 
chine might replace three or four 
conventional ones 
The difference today is 'systems 
buying," or "Icaro buying," in which 
line and staff specialists work with 
suppliers to define a whole manu- 
facturing problem to reach a total 
solution to the problem — and then 
make sure that all Indlvldtaai pur- 
chases fit the overall require- 
ment Commenting on the role 
of the machine tool builder, Paul 
Stanton, vice president, market- 
ing, Pratt L Whitney Machine 
Tool Dlv , Colt Industries Inc .West 
Hartford, Coon , says 'ti many 
cases, we become ad hoe members 


Of our customers' processandman- 
ufacturing teams " 

Philip O Geier, Jr ,presidentand 
general manager, CincinnatlMllling 
Machine Co , Cincinnati, asserts 
We are becoming intimately in- 
volved with what the customers are 
doing and what they are planningfor 
the next two or three years And 
they should know what we are plan- 
ning because it cculd affect their 
design and their costs This kind of 
relationship requires the highest 
level of mutual confidence ' 

New NolePWtnl does this mean? 
Mr Geier continues "We are less 
in the business of supplying hard- 
ware, and more in the ^siness of 
trying to supply what the customer 
needs * 

To the machine tool builder, this 
has meant & reshaping of his soles 
and service staffs Tiie traditional 
machine tool salesman knew his 
machine well, and was asuperbme- 
chanlc and tooling expert Today, 
be must also be able to analyze cus- 
tomer parts and their design, find 
new places where his machines can 
be used or adapted, talk about tbo 
flnanciat justffleation of the method, 
discuss mcciianlcs, clectronlcs.hy* 
draulics, and a dozen other subjects 
InfcUigently 

Machine tool distributors, who 
account for more than half the ma- 
chines sold today, have launclird a 
scries of management workshops, 
numerical control seminars, and 
numerous other training aids ttirmgh 
their American Machine Tool Dis- 
tributors' Association 
Burnell A, Gustafson, executive 
Vice president, capital equipment 
npcratlcxis, SundstrandCorp .Rock- 
ford, III , comments 'Selling ma- 
chine fools today is more cjqwnslve 
than It has ever been It Includes 




customer training, service booklets, 
lollow-up Users place a higher 
degree oi reliance on us to provide 
a iinlshed machine that's ready (or 
production. In the old days, the cus- 
tomers had crews that could whip 
the machine into shape I^ow, it takes 
a team of people selllngalbedareas 
rather than a single machine 
service, maintenance, manufactur- 
'nrg'afifbajiEi, tfiL 

George Cassady, vice president, 
sales, Chddings & Lewis Machine 
Tool Co , Fond du Lac, Wis , agrees 
“In our industry there 1^ been 
more change in selling techniques 
in the last five years than there had 
been in the previous 25 In (act, the 
changes are coming so rapidly that 
some o( the old-timers are surely 
^ving up and turning over the reins 
to some of the younger men whoare 


not quite as frightened by the advent 
of such things as computers, com- 
mUteebuying,and paybackanalysls " 

He adi “In the last five years, 
our sales force has increased by 
more than 20 percent- More impor- 
tant has been the shift from the 
strictly mechanical expert to gradu- 
ate engineers in either mechanical 
or electrical engineering " Further 
■wimpairy -s'nfvOfW’- 
ment in advanced equipment, includ- 
ing NC, Mr Cassady emphasizes 
“Our service force has gone iqi 385 
percent in the last five years, and 
the electrical portion of that force 
has tripled " 

Commenting on what it takes 
to back up sales of advanced ma- 
chines, William Bentley, president, 
Cincinnati Lathe & Tool Co , Cm- 
cinati, says “The builder mustnow 
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train programmers And to do this, 
we must become more and morein- 
Tolved In the user's operations We 
must familiarize users with the new 
electronic controls We must in- 
struct users in the proper mainte- 
nance of NC machines We must 
have our own service organization 
in the Held The total Investment 
Is now at a remarkably high 
level We now have three times as 
many service specialists Intheftetd 
as we have engineers in the com- 
pany » 

Cost-Pnee Sgueeze The advent 
of all of the extra services as part 
of the marketing operation has put 
the cost of marketing machine tools 
Into orbit (ManybuUdersburythese 
costs in overhead ) But many build- 
ers agree that the coats of such ser- 
vices are difftcult to recover, and 
some are operating on profit mar- 
gins under 5 percent, even during 
the record peacetime boom 

Many makers feel that the coat of 
machines that require this kfod of 
support from the builder has to be 
covered. Some suggest that equip- 
ment prices must be increased. 

A second approach la that usedby 
Kearney & Trecker Corp , Mil- 
waukee J Robert Jones, vlcepres- 
Ident, sales, eiqilains 'We include 
in the basic price of our machines, 
such as the Mllwaukee-Matlcs, the 
extras that we know should be a 
standard part of the package This 
includes some basic instruction on 
maintenance and operation, for ex- 
ample But if a customer desires 
added training or service, we charge 
for it In addition, we charge when 
the customer wants us to furnish 
supervision for field erection.” 

This system permits the builder 
to recover his cost of providing the 
services — costs he might otherwise 


have to “eat " But also, many build- 
ers feel It has a direct user benefit, 
since Oie customer is charged only 
for those extraserviceshe requires, 
and he does not pay (through higher 
machine prices) for the shortcom- 
ings or extra requirements of other 
companies 

RAMPANT TECHNOLOGY 

Mr Gustafson says “In 1946, we 
introduced our 8-A lathe, and we’re 
still selling it Yet, we are now in 
the fifth generation — major change 
In concept or machine redesign — 
of numerical control, it was intro- 
duced in 1950 ” 

And Julian C Pease, president, 
New Britain Machine Co , New Brit- 
ain, Conn., avers “We used to feel 
that a new machine tool design had 
a product life of at least ten years 
Today, we can’t even be sure about 
a full year ” 

An Industry that used to compare 
the price of a machine with its 
weight has come a long way in just 
ten years But it has demanded a 
new approach to machine develop- 
ment James A D CelBr,vJcepres- 
ident and group manager, machine 
tools, Cincinnati Milling, says “Ma- 
chine tools used to be Invented To- 
day, they grow out of real needs that 
alreaify exist in our customers’ 
plants and that demand & solution. ” 

The burden Of detecting customer 
needs, translating them Into solu- 
tions, zsd then englneeritig the so- 
lutions Into hardware has been a 
heavy one for an industry that’s 
made up mostly of relatively small 
companies, and it has taken its toll 
Nearly two dozen ofthe machine tool 
companies that proudly showedtheir 
wares at the 1955 Machine Tool Ex- 
position are no longer In existence 
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as independent companies, andsome 
have vamshed. 

Mr Gustafson puts his finger on 
part of the reason when he opines 
“You can’t/o/foic the trendsin tech- 
nology They will eat you up The 
only way you can hope to survive in 
the competitive technological race 
and to recover the investment it 
takes IS to come out a leader ' 
hen Order Of Capability How 
much does it cost? Obviously there 
are no “averages” here, but take a 
couple of examples Cincinnati Mill- 
ing, which hasalwaysinvestedheav- 
tly in research, pours an Increas- 
ingly large number of dollars into 
it P Willard Crane, vicepresident, 
research and development, tells 
STEEL "In the last 12 years, our 
expenditures for research andprod- 
uct development of machine tools 
have increased seven-fold, and that 
does not include the cost of machine 
design." 

At logersoUMiUingitheengineer- 
Ing and techmcal staff has been 
doubled in the last five years Gid- 
dings & Lewis reports similar in- 
creases, particularly In electronics 
capability 

Mam/actunng An old-Umercould 
stroll through some of today s ma- 
chine tool plants and not even rec- 
ognize the industry Farts of It are 
literally extensions of the electron- 
ics business 

The demands for precision have 
forced builders to spend heavily for 
new manufacturing facilities and 
equipment ilany numerically con- 
trolled machines and spindles are 
being put together in whiterooms — 
they’re temperature, humidity, and 
dust controlled. Airborne Instru- 
ments Laboratory Div , Cutler- 
Hammer Inc , Deer Park, N Y , has 
sold ten laser calibrators said to 


be capable of calibrating linear dis- 
tances within 0 000003 in. Addings 
& Lewis is using one now for quality 
control It permits extremely pre- 
cise checkout of the movement and 
positioning of machine table, heads, 
and columns 

Why all the emphasis onprecision? 
Customer demands One builder 
tells STEEL “We were asked to 
hold 50 millionths of an inch toler- 
ance on piston pins To guarantee 
that, we had to make the machine 
capable of holding within 25 mil- 
lionths The customers found that 
out, and today some are asking /or 
the 25 millionths performance The 
squeeze for precision still shows no 
sign of letting up ” 

WHAT'S AHEAD’ 

Beyond doubt, someofthebuilders 
who participate m the 1965 shows 
will no longer be corporate entities 
in 1970 The higher cost, and the 
more complicated, more demanding 
job of marketing, supported by ser- 
vice and techmc^ backup, willmake 
it unpractical for somesmallbuild- 
ers to try to compete as indepen- 
dents Further, the requirement for 
more technological capability and 
leadership In the home plant, the 
heavy eiqienditures for RfiLD,andthe 
demands for new kinds of manufac- 
turing equipment and facilities to 
produce some of today’s equipment 
Will be beyond the means of some 
builders Turnover in the industry is 
a foregone conclusion. 

Diiersi/icatton NewBntain'sMr 
Pease ranks diversification as one 
of the important trends in the busi- 
ness He feels builders will contifBie 
to seek some lines outside the in- 
dustry to keep their business cycle 
even. 
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But there is also diversification 
’^'ilhin the machine tool business for 
many builders Fellows Gear Siaper 
Co , ^ringfield, Vt , has long been 
known as a maker of gear shapers 
But, In line with the systems ap- 
proach to marketing, the company 
now has a complete line of gear cut- 
ting and checking equipment One 
spokesman tells STEEL "Today, If 
the problem concerns gearing, we 
have the capability and equipment to 
solve it ” 

Then, too, the systems approach 
is leading some builders Into other 
processes James Celer points out 
“As we get more Involved with cus- 
tomers’ needs, we tend to get in- 
volved with processes that augment 
and, to some extent, supersede our 
conventional metal cutting opera- 
tions Metal forming and electrical 
metal removal processes are ex- 
amples “ 

Technology There already Is 
somelndlcatlonthattomorrow'sma- 
ehine tools may have basic differ- 
ences from those in use today The 
Air Force's Ad Hoc Committee re- 
port cited some new demands in 
terms of rlgi^tyandpower (STEEL, 
May 17, p 49) 

One example Glddings & Lewis 
Is sponsoring research in vibration 
studies at the University ofWlscon- 
sin and at the University of Cincin- 
nati The purpose, says Mr Cas- 
sady, istoproduce the know-how that 
will permit the design of lighter, 
less massive structures that can "be 
moved at relatively high speeds, with 
great precision, to withstand higher 
torques — in short, to have a lighter 
structure with no sacrifice in ri- 
gidity 

NC The Impaclofnuraericalcon- 

trol, no matter how large, has Just 
begun to be felt, many builders agree 


Mr Gustafson comments "NC is 
now going through the same grow- 
ing pains that office automation did. 
The beginnings of both were In the 
large corporations, then they spread 
to nearly all companies Thlsspread 
is Just beginning to take place, and 
ten years from now, all profitable 
companies will be using tape con- 
trol and computer directed manu- 
facturing control • Several other 
builders agree that smaller compa- 
nies are now getting Into NC, and 
that in a couple of cases, huge nu- 
merically controlled machines have 
been bought where the Investment 
represents more than the company’s 
previous net worth 

NC also is already influencing 
technology trends both up and down 
on the scale of sophistication. Mr 
Crane comments that adaptive con- 
trol Is "already upon us • This Is 
automatic control, probably NC, with 
feedback features from the cutting 
area that will assure some constant 
performance of surface finish, or of 
chip load, or of tool life, or of some 
other Important factor 
But he adds ‘We are also now 
producing standard, low cost, nu- 
merical control that will replace 
manual operations and cut costs — 
both in small and large shops It is 
entirely possible that the standard 
machine tool of the future will have 
low cost, mass produced NC as a 
standard part of the package " 
A/arkeiing The trend to team 
buying and sealing is set Craham 
Marx, president, G A Gray Co , 
Cincinnati, feels it may help even 
out the machine tool boom-and-lust 
cycle by continuously pointing up 
new needs STEEL finds several 
Gftber builders who agree 
NC may actually have a direct 
Influence on over-all machine tool 
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marketing Ingersoll’s Edson Gaj- 
lord, vicepresident, comments “We 
think some of the gams vnth NC 
could have been made even -without 
the control It has come from the 
better p lanni ng and thinking thattape 
demanded. The greatest significance 
of NC may shovr up in the way it af- 
fects customers’ thinkingandevalu- 
ating, and planning, and solving • 
And that change will affect the 
machme tool industry — no longer 
just builders of hardware, but sup- 
pliers of capability and kiuw-hov. 


And that kind of organization at 
the customer level isalreadybnng- 
ing new companies and newtechool- 
opes Into the “machine tool” tusi- 
ness and today's industry min- 
bers among its ranks companiesthat 
were not machine tool builders five 
years ago And it includes pro- 
cesses like EDM, ECU, electron 
beam, high energy rate forming, 
that have only recently been con- 
sidered of the true mach ining 
family — and some conservatives 
still aren’t sure 



CHANGES IN THE LOCATION PATTERN OF 
THE ANGLO-AMERICAN STEEL INDUSTRY 1W8 1959 

Guttnar AUxondersson 

Dr Alexandenson A ssoaale Professor of Economic Geoiraphy at Iht 
Stockholm School of Economus iJ the author of The Tndustrtal Slruc 
ture of Apttrtcatt Ctltes a Geographic Study of Urbofi Ecewmy in the 
Untied Stales pvhhsked »« 1956 He camel on the present stuly 
during 1959 v.htle he teas vistltng professor alike Untierstly of Jf tsconsm 


I N empirical studies the locatroa 
pattern of the iron and steel in 
dustr> IS usually approached 
through the n«semb]y costs for raw 
materials at various actual and poten 
Hal steel centers This is a reasonable 
approach as assembly costs for raw 
materials make up a eignilicant part 
of total costs for bulky and cheap 
products like the common types of steel 
Most Ninters also emphasize that tratis* 
portation costa for the finished product 
to market are a very important location 

(actor ‘ However since the freight rate « r‘4‘ 

, , . , , , c* t' \eJ 195’ pp. 56-66, and The 

structure for nnishcd products is more iroi and Si«el Industry ef th» Mahon ng and 
>ari«J and compicaleil than that for 


About fivC'diixths of all steel is shipped 
from mills directly to users the products 
often being made to the users speci 
hcaiions * 

* Marv n j Barinon Snme Problemi of Re- 
l«c*tten Facing the Siee) Industry Za/is 
Amerteon Studies Ud v bI Teua, No 9 1950 
pp J(-r9 and TTir Eipaiu on of Bfaic Fur 
Mce ^paaty l9J^t94S A Study In Gao- 
graph cal P Jfnvniialx, Tie Suti**u Hu 
lory Reriete Cafflbnd|e Masa. Vol 38 March 
I9M op I 35 H If Chapman 7it< Iren and 
Sled Mutlfui ‘f tie Sntk Un vm ly of Ain 
tama 1955 Rivard Haruhome The Ix«at on 
it the Iron and Steel Indueiry " £eeH, Ctot 
VoL4 1928 pp 341 355 Allan RodRcre In 
dMcraif Incfba A Major Faceorio the Location 
of the Steel Indu-iry in the United Scales, 


, Seta Ctrl \oL 28 1952 

pp 55t 542 C Langdon tMilte Geography* 
I’M in ihe Plant C«t of Ire i and Steel Pro- 
duct on at Fittsbureh Ch caco and B rmfng 
him Brw» Grog , VoL 5 1929 pp 327 555 
C. L. IVh to and C Fnmmer The Iron and 


materials and the flow of steel 
products from mill to market is more 
complex than the flow of raw matenols 
from mine to mill no attempts have 
been made to evaluate nearness to mar 
kets in terras of doffars and cents The 
strong pull of the mtrket is a function 
not only of higher transportition costs 
for finished prafocts than for raw mt 
lernls but also of changing buying hab 
Its of steel users towards hand to-mouth 
buying especiaUy since the fPJOs 

•Changesinihe lacaHonPatlerno/theAnglo-AmeTtcaii Steel Industry 1948-1959’ 
byGumarAlexaitdersson Reprinted from Zenwaiic Ceagtapbj Vol 37(A>WI 1981) 

pp 9SAl4 uHk permission 0 / the editor 


- . . , Juluth A Study m Locatio al 

MaladjUBinnnt, Crorr Rtf, Vol 27 1957 
pp 82-91 Chauncy D lUrna “The Alarltet 
as a Factor in the Local tat on of Industry in 
(he United Sum," Assafs e/ Me <lm Iner 
Cnt’t ^ot- 44 1954 pp 515 MS Arthur II 
IToot a QusnCieadve Analys s ol the Lacs 
t onal Factors in the Integrated and Semn 
intrgrsled Iron and Steel Ind stry of the Unllrd 
States and Canada yaurii ef Cnr Vol 55 
19« pp 593-402 

* Douglas A F' sher Shel Sertes the tfat on 
The Ffy Fear Sory ej VniUd Slates SftI 
hear lor); 1951 p 2t7 


•193 



494 


MANUFACTURING 


Attempts have been made to forecast 
future changes jn the focation pattern 
of the iron and steel industry, based 
upon anticipated changes in assembl) 
costs for raw materials, changes in the 
market for steel producte, etc.* Some 
factors of importance for the location 
pattern have been considered and at 
tempts have been made to quantify 
their influence It has, of course, not 
been possible to take into account all 
influenang factors. So far no attempts 
ha\'e been made to present “the future 
locational pattern" of the American 
steel industry in map form 


* Cf \\ alter Isard aiut Wnisam M Capron 
‘ Tie Future Locauonat t'actem of Iron and 
Steel Production in the Umted Sates, /mm 
tfPdil Been . VoL S7, 1949, PP tiS~I3) 

*Such a study may of course provide does 
for (oreeaea of future changes in the distribuUon 
pattm of the Ajiglo-Ammean steel uiiiutry 
the tme-boaered method extrapdatjog past 
trends into the (utuie. This method could 
eaady be applied to a detailed forecast in map 
fono In this penod of reiotuoonary uioo> 
vatioos in the steel industry the exoepolaOoa 
method, however should be used with greater 
cuvufflspection than ever Competition from 
other matmsls (aluminum cement, gtaim. plas- 
tics etc.) makes it hazardous even to forecast 
the tool prtxlucpon of steel in. say. J970 
Other factcrs also call for cauuoo. Example 
\ vigorous and ingemoos management has m 
the past pUjed an unporUnt role ta the ezpea 
Sion of indi^ual steel companies aod steel ceo 
ters. It IS imposdble to forecast where such 
extraordinary per'Ooa] endeavers will he made. 
For the I94h-1959 penod Kaiser Steel. Detroit 
Steel and Granite City Steel the fastest grow 
ing ot the 20 laadiog- steel compame^ all witb 
growth raRs exceeding 100 per cent, may be 
mentioned as examples. The fact that these 
three icip oratJom with their widely differeot 
locations were the first to sign an agreemeat with 
the union after the Img steel strike to 1959 is 
indicative cf a vigonxis management which the 
growth rate in itself suggests. 

Recent changes in the distributuM pattern 
of the Anglo-American steel industry shonld tie 
of interest aUo to auguro dealing snth the future 
European pattern. The same econonic forces 
shoild be at srork in both cases. The impart 
of tsm devasatiog ware and a depression and 
the eompartmentaEration of Eorem into small 
national markets makes it reasonable to assume 
that the European pattern lags a few decades 
behind the Anglo-American. With a closer 
economic eexperauon in Eurepe the European 


In this study a less ambitious goal is 
set The goal js simply to observe, from 
the vantage point of the ex post situation, 
hotv the location pattern of the steel 
industry has changed m the last decade 
and to see i[ It IS possible to arrive at 
some generalizations about the changes * 
Since the national pattern is the sum 
of patterns for a small number of Urge 
companies ith a large number of small 
companies just filling in and comple- 
menting the general pattern, it has 
seemed reasonable to approach the prob- 
lem from an individual company basis 
The companies are the decision making 
units, and their decisions are based on 
careful investigations, including a mass 
of data of which only part is presumablv 
known to the general public. 

Itisprobabl) unnecessar) to point out 
that the differences in growth rates of 
Companies observed in this stud) do not 
neeessani) mdicate differences in busi- 
ness success, that is measured b) profits 
and not by grow th rates. It should also 
be remembered that all large companies 
arc more or less mtegyated vertical!) 
Their activit) may stretch from the iron 
and coal mines and limestone quarnes 
all the w a) through transportation facili- 
ties, blast furnaces, coke ovens, steel 
mills (the only thmg studied here), and 
finishing mills, to scattered warehouses 
supplying small steel users with products 
weighed in pounds. In the 194S-1959 
penod some companies ma) have em 
phsstjxd the acquisition of raw aaCensi 
sources in their investment prt^rams or 
the) ma> have buUt up their finishing 
facilities proportionate!) more than iheir 
steel cajiacity Two companies w itb the 
same "lotar growth rates may thus 
have different expansion rates for ihcir 
ingot capacity 

Figures I ajtd 2 

The present study is focused on two 
majis. Figures 1 and 2, based on capacity 
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data published annuall> by the Amer 
jcan Iron and Steel Institute* The 
same sjTnbols arcle sectors »»th con 
stant angles m si.hich the surface is 
proportionate to quantities shown were 
u«ed b> the author several years ago 
on three maps showing the oil rehning 
centers of the world* In the present 
study a new element change, » intro- 
duced on the symbols which makes 
them more complicated and difficult 
to interpret The chief purpose is the 
same to present the distribution pot 
tern ol an urban industry on a map 
sale that will permit a worldwide 
treatment of the industry on a few 
book pages without leaving out any 
production center E%en the small cen 
ters are part of the pattern sometimes 
an important and always an interesting 
part, and should not be left out.* 

With these ends in mind it is ob- 
viouslv not possible to use circles or 
squares as symbols Sectors are supenor 
to full arcles where either is possible 
to apply , m one importAnt respect the\ 
give a better indication of location by 
not covenng so much of state bound 
anes shore lines and other orientation 
marks In another respect the\ are 
infenor they gi>e a less harmomous 
picture On Figure 1 Pennsylvania and 
Ohio are crowded with symbols, but 
each of them can be identified with the 
help of an inset map Ckhe full names 


*l3\'€£terj ef Inm and Sieti Wgth ef tie 
Untied StaUt end Canada I94S Aioatcaii lion 
aiHl Steel Institute New york, 1918 Ananat 
Capaeuut ef Ceie Osenl B.ast Femotet end 
Sl^wiolnni Puntaea ai ef January I i9S9 by 
Companies and StaietlLntied Slates end Canada} 
Anmcao Irrm and Steel Intnnite New York. 
1959 ^ 

•Guanar Alexandenstn “Tbe OH Refioenes 
of tbe Wortf — A Casa Study ” Froeredinp at 
ICV RttumelConfetenetxn Japan /W.Tokro. 
1959 

*Botii the refioeiy paper and the ptesent 
study stem frtna the author's opiniOD that 
eeooomic geogiaphers, induiLi^f wnt 

erw do not g)\'e to nibas industnes a tiaaotitatm 
treatment which is on a par with the pteseota 
tion of agnoiltare (crops) and mimnE 


are gi%cn in Table I ) If necessary it 
would hate been possible to squeeze m 
even more symbols by choosing a more 
acute angle or by using tfi/Tercnt map 
scales for eastern and western United 
States and an msel for Ohio-Penn 
Btlvania ' 

The symbol scale is the same on 
Figures 1 and 2 As shown in the 
legend of Figure 1, a growing steel 
center, the normal case is represented 
by the dotted symbol for 1948 super 
imposed on the black 1959 symbol 
The black margin thus represents m 
crease in capacity New steel centers 
which did not exist in 1948 have only 
the 1959 symbol Centers which have 
dis.nppenred from the map since 1948 
are showm with a white sector Those 
with unchanged capacity are repre* 
sented by a 1948 symbol (a few centers 
with only a slight decrease were al«3 
shown this way) The symbol for de* 
creasing centers is shown m the legend 
On three inset maps are «howm the 
location of individual plants in the lead 
ing steel centers Chicago Pittsburgh 
and Youngstown The term ' center 
refers to the urbanized area which on 
the inset map is stippled The Pitts- 
burgh map includes four plants outside 
the urbanized area and the Voungstown 

map two Figure 1 should be compared 

with Table I in which the steel centers 
are grouped into areas • 

Figure 2 shows the individual plants 
of the eight largest steel companies m 
the United States with 76 8 per cent of 

* The Litter solutioa was chosei by GochmsQ 
oa his map of the Amencao atetl imfustry 
S«V M Goehman Ceatrafija Vasotej Premy 
ilennoslt sSA Moskv^ 1956 p 139 

• A small, new steel mU (63 000 tons eapaaty) 
at Phoeuix, Anzona, was not included ^ the 
maps as It could out be located at the tune 
when the maps were drawn. It Was listed under 
Helena Anzooa whicfa could not be found on 
way map and was unkn^n to the post otbees 
ct the state. Acc o r d ing to a letter from lh< 
Pboenis Chamber of Comroeree it is located at 
Temp^ a suburb of Phoenix 
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TABLE 1 {amttmmeti 



the total capaatj ” All plants of the 1 Changei in the locBiton pat'em oj 
remaining 74 companies are shown m the Attglo-Amertcan steel industry 
the lower right comer of Figure 2 For eausei almost entirely by differences tn 
the two leading steel companies the grovih rale among exuting steel centers 
growth rate of indmdual plants and and steel plan's Almost all «teel plants 
steel centers are compared with national expanded their capaatj Few new 
and companj rates (inset diagrams) pl^ts were 


CoilllENTS OV FIGLRES 1 ASD 2 
Some generalizations can be based on 
Figures 1 and 2 

* The new Janet & Langhlia mill ui Detrat 
ti idefltiai] wiiii the ‘’disappeared" plant on the 
map In the knrer nzht c o r ner acccrdist to a 
letter from the Detroit Chamber of Co mm eiee 


dosed down The eight largest cor 
porations, with 76 8 per cent of tl’® 
Amencan capacity in 1959, built onK 
one new plant and dosed down only 
two The other SI miUs expanded or 
had unchanged capaaty The small 


coopaium 

SteeL 


new sted m3I bu3t Xrf the e>tbt bj 
n the Mornsvine plant of itw V & 


steel corporations added 
plants most of them very 


some new 
small, scrap- 



CHANGES IN LOCATION PATTERN OF STEEL INDUSTRY 499 


based clcctricrfurnace mills owned b> 
local one plant corporations 

2 Tlie 1948 19S9 period saw a stead) 
ificrca«e m the size of American steel 
mills Tn a period of rapid npannon 
of Ihf vational steel capacity steel plants 
continue to grow i« almost any location 
The rationale behind this fact seems to 
be the followinfr (a) The needed in 
scatment per ion of annual steel capac 
iiy may be as much ns four times 
higher for a new pLnnt on an undevet 
oped site than for the same capacity 
added to existing facilities " fb) Multi 
plant corporations for technical 
economic reasons usuoll) liave a division 
of labor between iheir plants the pbnta 
to a certain degree specialire on different 
tjpes of products. This ma> prevent 
restriction of the corporations expan 
Sion to a single new mill in the most 
favorable location (c) The policy of 
not putting all eggs in the same basket 
may sJso contribute to a spreading of a 
corpontion s expansion to all its plants 
instead of a concentration in an 
optimum located non pbnf This may 
make the company better prepared to 
meet seasonal cyclical and long term 
structuraf changes in the demand for 
steel chan(,es nhich may have geo- 
graphical implications ” 

A steel Center with an obsolete loca 
tion as far as transportation costs ate 
concerned usually has comjwnsaung 
assets such as cspcncnccd labor and a 
community with schools banks and 
other service facilities geared to the steel 


•vfv’ iT jtbvdi-- I'hnhbmriji'.x^iiflft.iliK'.tew 
SleelOnachy lisnani SlerlEntiiutr Vol 34 
19ST pn 15-76 nealso The S tinx ot Brtisb 
Sleelworks, Sttl J ly, 195* PP 26-35 
“ The sutomoiive ind ittry in eeuUicm Mich 
■gnn may woric st s peak when the eonetnict on 
Inrfuitry in New York Cty li in the doldrum* 
and vKe vena. Thin example iKuitratea boch 
aeaaonal -and cytlcal changes. Slructirat 
changes which may 6t may not be associated 
with geographic shifts occ ralllhetme The 
switch in demand from locemot vet and ns Iraad 
cars to auloe and trucka— produced in d tferenc 
di es — IS iust one example 


industT) It has of course buildings 
and machinery which may not be useful 
lor any other purpose The influence of 
these and other factors which are difli 
cult to measure is often referred to ax 
inertia Inertia is a strong force work 
tng on all industrial location patterns 
3 Steel iniUs nnth a coastal location 
had high gfoteth rates Remarkably high 
rates of mcrcaxe were noted for the fol 
lowing large steel centers Chcago 
Detroit Clcselond and Buffalo all 
mdlion-citics on the Great Lakes flam 
ilton the leading Canadian steel center 
and Baltimore Common characteristics 
of these centers are their coastal loca 
tion with consequent low transportation 
costs for iron ore and in some cases also 
for other raw matensls (limestone coil 
and scrap) and their favorable market 
e tuition Chicago Detrot andCleve 
hnd rank among the leading North 
American metal manufacturing centers 
Buffalo has a strategic location between 
the Lower Lakes market and the Cast 
Coast espcciall> New\orttCil> which 
IS the largest American steel market 
having no local steel capacity Hamil 
ton has s ccnini location m the Cnna 
dian part of the Manufacturing Belt 
The U S. Steel a hfomsville plant lo 
cated on the Delaware River between 
Philadelphia and New York one of the 
two hr^ American mills built m (he 
IPSO a also is a coastal mill with a good 
market location Chicago the world s 
largest steel center with a capac t> 
(27 0 million tons) exceeding that of the 

France (17 9 mill on tons) and approach 
Ing that of \\est Germany (30 9 million 
tons) ” had a growth rate almost equal 
to the national average (Fig 3) ft 
grew more than twice as fast as the 
second and third largest American steel 
centers Pittsburgh and 'Youngstown 
MJtnf Pacts Ns 153 February 1959 p 4 
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4 In tke XJriltd StaUz mttre tkan latf 
of the sled capceUy (54~J per cent) « 
hca.ed tn the outshrts ej million altes 
Chicago Pittsburgh Detroit Qcveland 
Buffalo Baltimore Philadelphia St. 
Louis l-ng Angles and San Francisco 
Onl> New \orL Boston Washington 
and \finneapolis~St. Paul lack base 
«teel industries Of these aties New 
\o*-k snth an excellent location for 
int^rated steel nulls is a notable «c 
cepuon to the obsen'ation that b gaties 
hai'e attracted a xer> substantial steel 
capacity Pittsburgh is the Ofil> exam 
pie of a nul!ion-cit> ha^^ng reached its 
sm pnman!> because of its steel in 
dustr> (which in turn has attracted 
tnetal manufacturing industries) It » 
theoab citi loated close to either coat 
or iron ore. 

The American m Uion-ciues increased 
ther capacity somewhat faster than the 
national anrage^ (612 and 56 7 per 
cent lespectirtfy) but the groanh rate 
%*aned considerabls from cit> to ctt> 
(Table I) 

By wa> of comparison it mai be 
mentioned that the steel indo'tnes of 
Western Europe and the Sonet Union 
still are owwhelmingl} conceatiated 
near coal pnmarilv and iron ore fields 
a location «hicli has been obsolete 


gion where the> were formed a few 
decades ago through mergers of raaii> 
small companies Bethlehem Steel has 
almost all its capaatj at fi\-e steel cen 
t«5 withm a small region m the eastern 
part of the Manufacturing Belt. U S 
Steel has 59 per cent of its apaat> in 
two centers Chica^ and Pittsburgh 
and 73 per cent m the Chicago-to- 
Pittsburgh region There is a remark 

abl> neat separation of location patterns 

betw ten these two steel giants of which 
U S Steel undoubted[> has had the 
best general location with the westward 
moi-cment of the center of population 
and the center of steel manufacturing 
industnes For location patterns of 
these and other large companies see 
Figure 7 It shows BethlebOT Steel b' 
Itself tn the eastern part of the Manu 
facturuig Belt aod U 5 Steel competing 
in the cestral and westem part of the 
Belt with the six companies that follow 
these la sue 

All these patterns haiw run through 
the same development merging of mani 
small companies and their numerous 
mills concentration of production in a 
few of the best located plants expansion 
of capac3t> b} additions to existing 
faol ties. Plans to extend production 
into rew areas hai-e when thei faa« 


in the United States for ^ei'wal decade* 
as indicated b> lower grownb rates for 
«ucb centers («ee Pittsburgh 'Youngs- 
town and others) 

5 £feft the American steel cor 

Perations are solidly planted j« a limited 
reiten the dir'nrf from vhteh they ortgt 
neied The w orW s largest free trade 
area is their market but they have 
onlj to a lunited extent lentuml new 
produang famliUes outs de of the le- 


“ LaA of suabW- k «» v* nasoealilv 
pn«o tracts Usd oa Odnattr aod vrthlu^ 
et water for coolii^ po r p os ^ avaSabie 
la tie Sew ^ ort area’ 

“Forittaa was uscIjeW in Los Angefes. but 
ilomsx^ w^ not isdijded la PtuLaddafua 
la these ealcclabooi. 


materialized usuall> led to the acquisi- 
tion of already established compianies. 
The cases when b g corporations hav* 
built new facilities outside of their 
home areas are rare indeed TT'e 
poEs KI ties for the largest compan es to 
round off their location patterns bj ac- 
qutnng existing companies are ham 
pered b% institutional facto*^ as *hown 
m 1938 when the o x e n ores for a merger 
between Bethlehem Steel and Y oungs- 
town Sheet & T ube were stopp«l bj the 
federal antitrust agenc> 

6. There scere great differences tn ex 
parnon rales among the eight largest sled 
tvrporalums. U & Steel the world s 




rbnt local 
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leading steel company, had a conspicu- 
ously low rate of increase Six of the 
eight largest steel corporations m the 
United States expanded faster than the 
national aacrage (Rg 2) 

7 Both sitne-grmnng and fast grounttz 
mullt‘phnt corporations had, in<A ftw 
exceptions, a higher expansion rate sn 
fast gromng centers than ib slow-gromng 
centers The attractiwness of coastal- 
market locations at the million-cities 
on the Great Lakes and the Atlantic 
Seaboard nas thus recognized by most 
of the large multi plant corporations 
This "recognition" materialized, how- 
ever, in only one new plant (Moms- 
villc) Other companies did not go so 
far National Steel, for instance, has 
acquired plant sites in New /ersev and 
at Chicago and Bethlehem Steel owns 
one in the Chicago area but no plants 
haNe yet been built on these sites 
8 A steel center dominated by a stoaty 
groatng corporation may have a higher 
expansion rale than the company and still 
grow more slowly than the national aver 
age A case m point is Birmingham, 
dominated by the two U S Steel plants 
Fairfield and Ensley The former was 
second only to Geneva in expansion 
rate among the corporation's plants (see 
map and diagram, Fig 2), giving an 
above-company growth rate to Birming 
ham This was, however, not sufiiaent 
to match the national average The 
example points up the necessity for 
taking corporation policy into account 
w hen various steel centers are evaluated 
It IS not sufiiaent to consider location 
only w ith regard to raw matenals and 
markets 

Regional Variatiovs ix 
Growth Rate 

In Table I the American steel centers 
have been arranged m districts or areas 
according to the pnnaple that centers 
with similar location in resp«:t to raw 


material supply and markets should be 
gfotipcd together Location as regards 
waterways for the transportation of iron 
ore, limestone, and coil, as well as fin 
tshed products, was considered to be 
more significant than the general geo- 
graphic location Thus Moncssen and 
Johnstown, both located in western 
rcnnsyK*anta, were referred to different 
areas, whereas hlonessen and Onens- 
boro, separated by much larger dis 
tances, were grouped together because 
they are both on the Ohio River system, 
which serves as a cheap transportation 
route An attempt was made to make 
the names of the distnets self-explana 
tory and thus imply the underlynng 
principle for the division 

The Anglo-American steel mduscn 
IS strongly concentrated m the Manu- 
facturing Belt, stretching from the At- 
lantic Seaboard (southern Mame-Balti 
more) to the Middle West (Milwaukee^ 
St Louis) and including a narrow 
Canadian strip along the Sc. Lawrence 
River and the northern shores of Lake 
Ontario and Lake Ene from Quebec to 
Windsor The United States part of 
this region contains 86 8 per cent of the 
national steel capacity (19S9) In Can- 
ada the corresponding share is smaller. 

56 3 per cent 

The Manufacturing Beit of the United 
States had a somewhat lower growth 
rate than the national average {S3 and 

57 per cent), that of Canada a higher 
rate (94 and 68 per cent) Within the 
American Manufactunng Belt there 
were interesting regional differences 
The Atlantic Seaboard and the Southern 
Shores of the Great Lakes had con 
siderably higher growth rates than the 
national average The "migration' of 
steel capacity to the latter area has been 
going on since the end of the last cen 
tury The Lake Shores now have more 
than one third of the Amencan steel 
capaaty The Atlantic Seaboard with 
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less than one lourtJi as much capacity 
as the latter region lias grown rapidly 
in the postwar period with an iiirreasuig 
American dependence on importetl ons 
As IS well known new phnts get much 
more publicity than additions of the 
same captcilj to existing (acihties The 
widely published cstibiishment of the 
large plant tt MoirrsvilJe in the eirit 
1950 s may hive left foreign observers 
with a wrong impression of the true 
importance of (he Atlantic Seaboard 
area on the Amcncan steel map The 
expansion at Baltimore (Sparrow s 
Point) actually represents a larger ton 
nage than the new plant at Momstille 
The fastest grow ing area in the Maiiu 
factunng Belt the only one to more 
thin double lU capacity, was the inland 
area from cistern Ohio to western 
Illinois This was in sharp contrast to 


the deielopmeitt m other inland areas 
of the Alanu/actunng Belt especially in 
the old districts of western Pe/insyl 
\ania ind eastern Ohio, which grew at 
very low rates The inland centers of 
eastern Pennsylvania even older as a 
steel district than western Pennsylvania 
and Ohio kept their position fiirly well 
with a ^YjKth rate close to the one of 
the MinuficHiring Belt as a wht^e 
The smill capacity jn inLind New York 
State and New England was consider- 
ibly reduced between 1948 and 1959 

If all steel centers along the Ohio 
River sNSteni outside of Pittsburgh are 
grouped together they form a district 
with a larger capacity than theAthntic 

"Sc. Lauk i« (orated oti lie ^^ulse1ppl 
b It It receives Itt ores by n I from soucheastern 
MmnesoU and the Lake Superior srea. Mott 
of the real abo arrives by rail but some of the 
finished product* are shipped by batte. 
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Fio 3 Growth of individual steel centers compared 
ndi that of an ocfaer centers and with the national growth 

Craters erOwicie foster than the nac raal ni-erage 
BalliiDoie (uAl Uctrott (DC) BulTaio (BU) QeveUnd 
(CL) Uwlon (WE) Ceotvw (CCI Steubenville (ST) 
(FO) MorruviltelMOR) InuielireCt Stcelton (ST) PorMmouth (POi 
lO) Gadsden (GA) Sterling (S) Los Angelea (LA) Kansas City (IvCX 


Middletown (MI) Fo' 


AltonfAL) Peona(PEXAila»ta(AT) a»^ Lone Stw (Is) ^ . i. /n., v 

^^nteni powme "“Vn?! rmf*^^M. f 10\ &olmi ((^) 

■) Oonora(Dl Diluth 


) Binmneham (BIJ Bethlehem (BE) Lof^a (LO) 5ofin>IO»n (JO), &^lon (CA) Fueblo 
IPli) Mone*»ln(MO) inthcinvi MidUnd(M) FwiellfFA) Ashland (AS) Oonora (Dl T 
(pU) Coatesmlfe (CO) Coiuhohocten (f) M^IIra (M) Cliy^t KTL) — 

Prancitto (SF) Cmonnali (Cl) Hamebuit (MA) Mansfield (MA) Kolomo (KO) Hitaburg 
(PI) Seattle rSE) Erie (CR) and PheraxvdIefP) ^ „if. /v\ 

Centers which have disappeared In the t94»-t95» penoJ (Jnset dot and eirelc) Vandergrlft (V) 

''ctoi^^ng»Ltre(mretfVmu'elj^ia{PH) Bndgeport(BR) Harmony (H) andRoebt n2(RO) 
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Seaboard and with a somewhat higher 
growth rate than the national average 
They grew more than twice as fast as 
Pittsburgh The favorable develop 
ment of the steel industry in the Ohio 
Valley outs de of Pittsburgh paralleled 
a general expansion of construction work 
and manufacturing m this nver system 
and to the south of it in the TVA region 
The largest steel district outside of the 
Manufacturing Belt the southern Appa 
lachian area had a somewhat lower 
expansion rate than the naUonal aver 
age due chiefly to the dominance m 
this district of the slow growing U S 
Steel Corporation Duluth the only 
American steel mill near the large ore 
deposits at Lake Superior falls into the 
same category it experienced an abo« 
company but below national average 


Genes^ and Fontana mills were built 
during the war the former by the gov 
emment and the latter by Kaiser with 
a government loan Both were built to 
supply the shipyards on the West Coast 
they relieved the already overburdened 
transcontinental railroads which had to 
carry goods normally shipped through 
the Panama Canal a route seriously 
hampered by shortage of tonnage and 
by enemy submanne attacks The 
Geneva and Fontana plants which 
might never have been built m peace 
tune with a normal competitive situ 
ation have expanded very rap dly m 
the postwar period Geneva bad the 
highest growth rate of any of the U S 
Steel plants (map and diagram of Fig 2) 
and Fontana was the fastest growing 
major plant in the country (Fig 2) 


expansion rate 

The highest growth rate for any of the 
areas in Table I was recorded for the 
scattered steel mills of the South outs de 
of the iron ore and coal fields u» Aia 
bama This part of the South has two 
medium sued integrated mills at Hous 
tor, .nd Lone SUr The Hon«o» plant 
,va. constmcted dunng World War II 
by Armco with a government loan and 
based chiefly on scrap ” the Lone Star 
mill based on local non ore and coal 
from Oklahoma, was conceived and built 
during the last years of ^\o^ld War II 
as an emei^ncy source of iron for the 
war cfforu Never operated until pur 
chased by a private company m 1948 
It became an integrated steel mill m the 

early 1950 s'* ^ i u . 

The only integrated steel null west 
of the Mississ ppt Missouri before World 
War II was the plant at Pueblo The 

£i7 D^or PU« B.Unonn Lo«. 

Star Steel Company 


Tre Leadino American Steel. 

Corporations 

Twenty American steel corporations 
with more than one million net tons 
ingot capacity account for 91 1 p«f cent 
of the national capacity The remaining 
8 9 per cent is divided among 62 com 
panics 

The nulls of the eight largest cor 
porations accountmg for 76 8 per cent 
of the national capaaty are shown on 
individual maps (Fig 2) The plants 
of the other 12 companies with more 
than one mill on tons capacity are easilv 
d scemible on the map in the lower 
right comer Figure 2 as most of them 
are one plant corporations 

TTle United Stales Steel Corporation 
was formed in 1901 through the merging 
of Andrew Carnegie s company with 
all its steel mills in Pittsburgh the Fed 
eral Steel Company with main facilities 
in Chicago and eight other corpora 
tions. This gigantic merger consolidated 
large companies which themselves had 
been formed through mergers m the 
sudden concentration movement 1898“ 
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1900 It waa carried out by Judge 
Elbert H Gary president of the Fed 
eral Steel Company, and Charles M 
Schwab, director of the Carnegie Com 
psfty, wdh the Rnattctsi backing cf 
J Pjcrpont Morgan It was made 
possible by the fact that Andrew Car 
negie wanted to sell his company the 
leading steel producer in the world, and 
go down m history as America’s great 
est philanthroprst 

U S Steel s capacity bis increased 
from 10 6 million tons m 1901 to 41 9 
million in 1959 But its share of the 
national capacity has decreased Itwas 
44 per cent in 1901, reached a high of 
52 per cent in 1907, and amounted to 
28 per cent m 1959 It was by far the 
slowest growing of the eight largest steel 
corporations m the 1948-1959 period 
Employment grew from 168,000 tn 1901 
to 271,000 m 1957 No tounlry except 
the Soviet Union has a larger steel 
capacity than U S Steel The com 
pany has often appeared before the 
federal agencies handling the antitrust 
lava Just before U'orW War 1 the 
government even considered tta dis- 
solution as a violitor of the Sherman 
Antitrust Act 

Among important changes adecling 
the location pattern of U S Steel since 
Its formation in 1901, the following may 
be mentioned 

A large integrated steel mill was built 
on the Band dunes south of Lake Mieh 
igan I906-I9I1 The plant and city 
«ere named in honor of Judge Cary 
The city is now part of the urbanuted 
area of Chicago The Gary plant was 
later cnHiged and modemtied and for 
a long time was the world’s largest 
Single steel mill In 1939 it was a close 
second to the Sparrows Point Works at 
Baltimore, owned by the Bethlehem 
Steel Corporation, both with afxiut 8 
million tons capaaty. The Garj worLs 
was the second large steel mill of the 


U S Steel in the Chicago area the first 
one had been established at Calumet 
Harbor in 1880,** thereby initiating the 
tremendous development of heavy manu* 
factunng^ in southern Chicago on both 
sides of the Illinois Indiana state line 
(Fig I, Inset 1) 

In the financial panic ol 1907, U S 
Steel acquired control of the largest steel 
company in the South the Tennessee 
Coat Iran, £ Railroad Company, which 
after 1886 had started to make Birming 
ham an important iron and steel center 
It was even competing north of the 
Ohio River with pig iron 

A steel plant was completed at Duluth 
tn 1915 after threats bj the state of 
higher taxes on ore shipped out of Mm 
nesota This plant, tar away from the 
la^e steel markets, has experienced a 
very modest growth 

The greatest change m the Corpora 
von s operations took place m a ten 
year period from 1928 to 1938 with a 
concentration at the best located and 
most efficient plants 

In l9Ji V S Steel purchased a steel 
company on the Facific Coast with 
facilities in Los Angeles and near San 
FranciSO) (Pittsburg) During World 
War II the government built a large 
integrated steel mill at Geneva, Utah 
to produce steel for the large wartime 
shipyards on the Pacific Coast U S 
Steel was called upon to construct and 
operate the mill which cost 202 million 
dollars It went into operation in 1943 
.ACvrJthc war.il waa^kl to the holiest 
bidder V S Steel tor 47 million dollars 
(1946) 

In 1951-1952, U 5 Steel built an 
integrated Atlantic Seaboard mill of 
1 8 million tons capacity at MomsviKe, 
IVnnsjlvania across (he Delaware River 

•* I B \ppteIon Tie Iron ani Sift/ ItuinUrf 
V Cats^tt DuI/kY Un verity c4 llUnm* 
Stodtes in tt>e Soasl Scknces Vol tJ tIrtMna 

1927 
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from Trenton New Jersey Named the 
1 airless W orks in honor of the president 
of the corporation it was later enhrged 
to a capacity of 2 7 million tons It is 
the only plant of the U S Steel east of 
Buflalo-Johnstott n an area dominated 
by the Bethlehem Steel Corporation 
The latter company has acquired land 
near Gary on the southern «hore of 
Lake Michigan — m U S Steel tern 
tory — but no steel mill has been built 
here so far 

The large U S Steel capaaty is con 
centrated in a few plants in esTn fewer 
steel centers (Fig 2) Its Momssille 
plant has roughly the same capacity as 
the total steel industry of Sweden and 
Gary equals the capacity of Belgium 
About 59 per cent of the corporation s 
capaaty is located m Chicago and Pitts 
burgh (see map and diagram Fig 2) 
BeIhUhfm Steel Cotporaiton The first 
president of the U S Steel Charles M 
Schwab resigned in 1905 His health 
broke shortly after the gigantic merger 
m which he had taken on active part. 
Inl904 after a long rest abroad Schwab 
organued a new company which ac 
quired shipyaids and a steel mill at 
Bethlehem in the Lehigh Valley of east 
em Pennsylvania. This area had been 
the le^ing American iron produang re« 
gion for about two decades before the 
Cisil War based on anthraate coal and 
local ore deposits The Bethlehem plant 
had an ingot capacity of 190000 tons 
From this s mall beginning Sidiwab built 
up a concern which for a long tune Las 
been second only to U S Steel among 
American steel companies During 
World War 1 the company acquired a 
rail produang steel plant at Sparrows 
Point built m 1887 “ This plant favor 


Coast market and foreign markets was 
entirely redesigned to produce a wide 
and diversified group of products Its 
capacity vras tepanded seven times in a 
decade to 1 75 million tons m 1926® 
With a capacity of 8 2 million tons 
It is now the world s largest steel mill 
It IS based on imported ores especially 
from Latin America In 1917, Beth 
lehem Steel bought a large steel mill m 
Johnstown and in 1922 it acquired the 
Lackawanna Steel Company with its 
brge plant on the outskirts of Buffalo 
The latter mill had been moved from 
Scranton in the Anthraate Region of 
eastern Pennsylvania to Lake Ene about 
the turn of the century, to take ad 
vantage of low freight costs for iron 
ore and the growing markets along the 
Great Lakes while retaining its favor 
able location for supplying the Atlantic 
Seaboard market In 1930 two small 
steel companies on the Paafic Coast 
were acquired with faalities m Los 
Angeles San Francisco and Seattle 
RepuiUe Sleet a leading manufac 
turer of alloy steels including stainless 
and high tensile steeL is an impor 
tant producer of steel for the auto- 
motive industry It was incorporated 
m 1899 as a consolidation of 24 bar and 
foige iron manufacturing companies. 
The present company was formed 
through a merger in 1930 wLch made 
It the country s third largest steel cor 
poration with a rapaaty of 5 6 million 
tons Inthepenod 193o-1937, Repub- 
lic Steel acquired four steel companies 
It bought the Gadsden plant in 1937 
Smee 1941 the company s electric fur 
nace capacity has increased very much 
it is now largest in the industry Dur 


ably located to supply the Urge Atlantic “C Langdon \Vh te and Edwin J 

Seaboard market, the CTowme West- Iron Steel Industry oT Sparrows 

JIaryUnd,'* Gtofr \oL 21 tWl PP 

° Ripen ef lie Federal Trade CammtinM en 
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mg the war a new Bteel plant was bmU 
in Chicago ’* Sixty nine per cent of 
Republic Steel s capacity is located tn 
northeastern Ohio 

Jonei & Laughitn Steel Corperatton » 
an old Pittsburgh company, its roots 
extending back to 1853 The present 
company was formed in 1902 when two 
finns on opposite sides of the Afonon 
gahcla Rix er merged They had existed 
(or about 40 years with substantially 
common ownership The new company 
had a capacity of one midion tons Its 
mill IS the only plant that can be seen 
from downtown Pittsburgh the only 
one within the corporate hmirs ol the 
steel city 

In 1912, Jones & Laughlin completed 
a new mill a few miles down the Ohio 
River at Aliquippa, which is now part 
of the Pittsburgh Urbanized Area The 
assets of t steel cornpaiiy in Cfex'eland 
vrere acquired in 1942 and in J958 a 
small steel plant was bought in Detroit 
The last two acquisitions indicate a 
shift — even if it got a late start— to the 
lake metropolises 

NhIiomI Steel was formed in 1929 by 
merging a steel company with a mill 
at Weirton and one with a plant at De- 
troit Plant sites owned by National 
Steel at Chicago and m New Jersey ha\e 
not been utilized so far** 


one plant corporations, was incorpo- 
rated in. 1893 ” 

Armeo Steel has grow n out of a sheet 
rolling mill at Middletown, Ohio, built 
around the turn of the century Before 
entenng the steel business the founder, 
CfOfg:e M Verity, had been manager of 
a steel roofing concern m Cincinnati 
After having considered different loca- 
tions Verity in 1909 decided to build a 
new large steel mill m his home town 
The home plant at Middletown ts the 
largest and most rapidh expanding of 
the eight site! mills of the company 
Armeo is the only steel corporation ap- 
proaching U S Steel in the wide geo 
graphic distribution of its operations 
It acquired several small companies in 
the l9IM93r penod Ju name was 
changed in IWS from the Amencan Roll 
ing Mill Company to Armeo 

The /Tourf Steel plant (Fontana, 
California) was built during World War 
11 by Henry Kaiser, who built ships at 
seven shipyards and badly needed steel 
plated It was originally planned /or a 
tidewater site in Los Angeles but the 
government, probably under the influ 
ence of the Pearl Harbor catastrophe 
refused to lend money unless the plant 
was located some 50 miles inland *' 
About 1 4 of the 2 1 million tons added 
to the capacity in the 1943-1959 period 
were in the form of basic oxygen or 


youngsltmn Sheet & Tube, incor- 
porated m 1900, got Its present name m 
1905 One of its Youngstown plants 
was acquired m 2923 and that same 
year the Indiana Harbor (Chicago) mill 
was bought “ 

Inland Steel, largest of the American 

M While Prodent RepuMc Steel 
ation Address liven by AnnIIV 

Tublisbcd byPuble ReUtiois Oep4rt 
men! Republe Steel Corporation Cievebitd 

Moody t Induilrtal ilanaal New 

J9JS 

* Report of ihe Fedetol Trail Commisiio’i on 
lie i/erter Jllovimeor op nl 


195?" 


LD-capaaty" Coal is hauled 810 
miles from Sunnyside, Utah, and some 
also from Oklahoma, a distance of 1300 
miles iron ore comes from the Eagle 
Mountain mine, 154 miles distant The 
company also owns other ore deposits in 
the Mojave Desert east of Los Angeles 
Water is a critical factor for this plant, 
by rectrculatiag the water it is possible 


•»C. L. WWw U Oie tVcrl Makint On Crade 
n tt« SUik Induilryf Slanlord Ooivemty 
Gfwtuate School of Uu> nc« Dua nen Researen 



508 


manufacturing 


to keep down the requirements to a 
smalJ fraction of what is u5uaU> con 
s dered to be necessarj The LD 
process has further reducetf the low 
coaJ requirements which is of preat 
importance as I-oniana Ins to pa> the 
highe«t freight charges on coal of anv 
major steel mill The trump card of 
this plant 13 Its location clo«e to Los 
^gcles which represents about one-half 
of the steel consumption of se\en West 
em states. This ad\’anta8c it would 
ha\e had of course es-en if it had been 
located on tidewater 

Colorado Tutl Sf Iron (chief plant at 
Pueblo Colorado "mailer plants at 
Claj-mont Delaware Buffalo and Roeb- 
Img New Jersey) ” 

nk€eJtn£ Su<i (Steubenville Ohio) 
VeLoulh Steel (new mill m Detroit 
LD and electnc furnaces) 

Ford Sloter (Detroit) 

Sharon Steel (Farrell and ^ oungs- 
town) 

Piiltbufgh Steel (Monessen) 

Detroit Steel (Portsmouth Ohio) 
Granite Cuy Steel (Granite Citv 
suburb of St. Louis) 

Crucible Steel Company oj Ameriat 
(chief plant at Midland Pennsylvania 
smaller plants at Syxacuse New \ork 
and Hamson New Jersey the latter is 
smaller than 10 000 tons and is not 
shown on the maps. It is the smallest 
plant listed the only one left out be 
cause of sue) 

International Harretter (Calumet area 
in Chicago) 

Aeme Steel (new LD mill in Chicago 
Cincinnati Newport) 


The Leading Canadian Steel 
Companies 

Four compan es dominate the Cana 
dian steel production the Steel Com 
pany of Canada (Stelco) and Dominion 


^ Tbia plant ta aliowii na uocluxiEed oa 
witb small ifecnasc on F gun 2 




Foundries and Steel Company (Dofasco) 
both with plants at Hamilton Algotna 
Steel Corporation at Sault Stc Mane 
and Dominu?*! Steel and Coal Company 
(Dosco) at Sydney ** Thea produce 
about 90 per cent of Canada s steel 
ingots Almost all of the remainder is 
produced from scrap m electnc furnaces 
at seven small mills at Hamilton and 
«ix other places (Fig I) 

Stelco was formed in 1910 b' merging 
five small Ontano companies The com 
p.any owns coal mines in West k'lrgina 
and Pennsylvania and iron mmes in 
Minnesota and Michigan*’ It is the 
largest steel pnaducer in Canada ac 
counting for almost 50 per cent of the 
total Canadian capaatv The firt 
blast furnace was built m Hamllion is 
1895 mainly because of tax coneess ons 
offered by the city and two years Latw 
a steel mill was constructed Now 
Hamilton has the same advantages as 
other steel centers with a coastal loea 
tion and a situation close to the market 
At least 60 per cent of the steel is sold 
south of a line from just east of Toronto 
to Sarnia where most of Canadas 
automobiles farm machines and domes- 
tic appliances are manufactured 
E>orasco enjoying the same locational 
advantages as Stelco was formed m 
1917 and became a fully integrated 
steel mill m 1951 In recent years it 
has been the fastest growing Canadian 
steel company 

The two other steel corporations in 
Canada have peripheral locations 

" The diicuswm of the f*an»fljn «teel 
duMiT bea^y oo a paper bv DoeuU 

Kerr which hu the $ame axnparrv-approuch 

as loUoired uj the present study Dooakl Kerr 
•'TbeGeoOTpbvei' the Canadian Iron and Steel 
I^ostiy Sant \cJ. 35 1959 pp. 151 

" Rav matenats for the steel industry more 
in both dmtiiBs orer the nanooal boandiiy 
The (Lrecnm of sh pnsents depends not <sl> on 
trantportatioa costs a^ ejJ pnee, but also 
on owuejih p of mines. Amencaa companies 
own mines in Camrta and Canadian £nns bare 
acquired m aes in the Lni^ States. 
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Dosco »s one of the great industna! em 
prres tn Canada emploj ttig o^-er 30 OGO 
people Its steel operaUons at S>dne) 
are on!> one part of a complex mcludmg 
Coal iron and limestone mines ship 
yards and shipping as «cll as numerous 
steel fabricating mills The present 
company \^as formed in 1928 It can 
be traced back through several mergers 
to some small companies ahicli began 
smelting iron ore at the coal fields of 
eastern Cape Ureton Island during the 
nineteenth century Coal from near 
by company mines makes a rather poor 
coke iron ore is hauled by company 
ships Irom company oanerl mines on 
Bel! Island (Wabana) ofl the cast coast 
of Newfoundland The steel plants at 
Sydney m the early years of this century 
specialised on rails (c/ Sparrows Point) 
After World War 1 the demand for rads 
fell off grently Subsidiary plants manu 
factuniig various steel products were 
gntluafly acciuiml in the Canadian 
Ma/iuficturing Belt, and these plants 
now absorb a hrge share of the pro 
duction Kails arc however still veo 
miporiant, accounting for about 40 per 
cent of total proditcuein The Sydney 
mill Ins the poorest location of any in 
North America ns the domestic mirket 
IS by far the most important for all mills 
Sydney is the slowest groning of the 
‘ big four Canadian plants Decao^e 
of Its importance in the economy of the 
underdeveloped Nova Scotn it f» 
wnhkely that the government wnuW 
ever jicrmit this mill to be closetl down 
Algomaa mil! at Sault See Mane i# 
aUft- -iff. -wnw 'Ofli '/a fftca/jmi. «*. winil ic 
to that of the Duluth plint It ’v-is 
built III 1902 as a result of a iwmonal 
miintivc to develop electric power on 
the St Mnry s River A | ulp mill and 
a firro-nickc! phnt h-id been built a 
few years nrl er and the ferro-OKkel 
industry was stimulated by the d»s 
covery of ore xt \fii.hi( iroien 120 mdes 


to the north and the construction of the 
steel null The demand for rails on the 
prairies led to an expansion of the steel 
facilities The mill now uses primarily 
Amencnn ores The mine at Michi 
picottn was closed from 1921 to 1939 
but then was reofxmed Becacist of its 
high manganese content the ore com 
mands a high pnee and the company 
sells most of it on the American market 
and imports chcnptr American ores 
Rads are stdl an impomnt item on the 
production program The company has 
special zetl on products which are not 
manufactured it Hamilton and can sell 
these protlucta tn the Manufacturing 
Belt ami ship bv water The Mannes 
mann Tube Company recently built a 
plant at Sault Ste Mane the first large 
consumer to locate rear the mill This 
was a result of the postwar development 
in the Canadian oil industry in the 
PrAine rrovioccs 

In the future it seems (hat the Mrnl 
real ana now the largest deficit fc>, on 
for steel m Canada will become a steel 
center Slelco is building n small ppe 
mill at Cbntrccocur 30 miles norlhca«t 
of Alcntreal on the shore of the St Law 
fence Riv-er Dosco will build ft rollm), 
null at the same place and evciituali) 
ft steel pi int 

SsiALi, Stfi-u CoMPAStrs 
IN Avcu»-Aut tttcA 

Comp-atiios with less thin one milhnn 
Ions capacity have 9 j)cr cent of the 
capicilv m the Unifeil States. Those 
of one half to one million tons most of 
them oncpftnt corporifion* account 
for by lie the largest part of this capac 
Uy Hants of this sirc woull lie con 
snlercd (arve m many counlnes in 
Lurope 

The many small, »craj>-ba*«l electric- 
furnace milli sciitercti over the coftil 
itent with capacities of 25 to fOO thoi- 
•aiit) tons account for an m« knificant 
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share of the total capacity The plant 
at Jackson Mississippi may illustrate 
the reasoning which underlies seieraJ 
such plants Birmingham is the nearest 
competing steel center The freight rate 
for steel from Birmingham is 8 dollars 
per ton For scrap the rate to Binning 
ham IS 6 dollars per ton Electric power 
rate in Jackson compare favt«ab!> with 
rates m the surrounding state*. A «ar 
ve\ had radicated that Missis* ppi was 
using 60 to 70 thousand tons of steel a 
jear whuii could be produced on a 
small bar mill ” The ecosomx of scale 
in Birmingham thus apparentlj was out 
weighed bj sa>-ing3 m freight costs at 
feast fo” the Jackson market. The 
Jackson company was finarced b> the 
sale of common stock and debentured 
bonds to res dents of Missistippu 

CoM?t.vY Size a.’cd Iwov^tions 
IS Steel Tech-soiogt 

In the Lnted States the tso«t striking 
technological inrtot*aaons <«em to ha\e 
been introduced not b> the gigantic 0 S 
S eel with Its tremendous resources for 
research and expenments nor bj the 
<econd largest corporation the expas 
sive Bethlehem Steel but b> companies 
of «eco'’d or third magnitude 

The most important inrovation of the 
1920 s the continuous roll mg mill was 
introduced b> the American RoUmg 
Mill Compan) now Anneo at its Ash 
lard (AS) plant in 1923 and perfected 
at Its Butler (BU) plant in 1926 (Fig 1 
and Table J} Jr iras assmedia/dl^ 
adopted b> the industry under bcen^es 
from Aimco In 19a-4 about AO wide 
continuous hot strip miCs were m op- 
CTatXKi n th* United States with an 


manufactuici of alloy steels in the 
1930 s b\ absorbing compaiues «pec!al 
laing in this rapidlv erpandisg £dd 
This compant al-o pioneered ' hi^ 
pressure smelung ' an mnovatKn that 
reduces the amount of fuel required m 
the blast furnace and mcreases the re- 
covery of iron from the ore.** 

In the 1930 s the steel industry en- 
tered a new revofution in «tee! makirg 
techiuques. For the fir«t time "cce 
the end of the last century new «teel 
proctsse* have been developed The 
baac-oxvgen pr rvfs^ comr'ercially f®t 
into operation for the fir«t time m 
the *maU Austrian steelworfs at Lmr 
and Donawitz m 1932 after three years 
of experimental production is the most 
important of these, bsuallv referred to 
as the LD pr oc e ss it is rapidly becemuns 
a major steel making technique all over 
the world The first LD-'ted m Anglo 
Aisenca was made at Dofasco $ plant at 
Hamilion in 1932 and ctnnmerml {WO 
duction was «tarted here in 1934 
Dofasco IS the smallest of the big 
four steel compaiues m Canada (®ee 
P- 110) The McLou^h Steel at Detroit 
*tarted production without fsenous 
pilot plant operatxm the same year** 
Linz Donawitz Hamilton and Detroit 
were the onlv «teel cmiteis with LD 
capacity in 1934 Five years later there 
were two CaTtfarfian Hamjton and 
Sault Ste. Mane) and four An’cncaa 
(Detroit Pittsburgh Fontana and Cfe* 
C3go) steel plants with combined LD 
cajHaoer of £ £ and" -f tl miffioa ttvar 
respectively In 1959 the total world 
ingot capaaty for LD-sted is over tea 
millfoa tons.** hCaiser Engineers the 


aggregate capaaty of 40 culGon tons." ** E. B. AkJsr^er »-sd H, E. 
R^uHh: St=,l a fcad^ ^ 

* • ®i>f liiry 27 19 9 



CHANGES IN LOCATION PATTERN OF STEEL INDUSTRY 5II 
Struct on costs and m operating expendi 
tures and it has a greater versatility 
Ihnn the open hearth furnace prevalent 
in Anglo-Amenca For a capacity of 
800 000 tons a year the investment m 
LD furnaces has been estimated at 13 
to 15 dollars per annual ton in electric 


aulhonred licensor in the United States 
tor the process act under arrangcmcnU 
with Brasscrt Oxygen Technik of Zurich 
Switzerland which owns md controls 
the basic patents They forecast that 
world LD tonnage will account for 35 
per cent of the total steel mating 


per cent of the total steel g fumaces at 18 dollars a ton and in open 

capacity by 1965 it will approa dollars This is exclusive 

million tons " , generating facilities for LD 

The Swedish Kaldo proc^ and fiwer stations for electric furnaces 

oped at Domnatlvct by Con,?^n«»t beweea open hearth and 

ioE aad the German „ crrnrpheated by drilcrencea rn 

developed at Obcrhauseit botl ohantea Oxygen furnvccs operate rvith 

,0 the LD proccas have not yet been ^ 30 per cent scrap 

introducer! into Anglo-Amcrica whereas open 

In 19a9 Jones & Laughhn was the a^ 
only one of the c ght largest steel co „r,ods averaged about half scrap and 
panics making basic oxygen steel fat ^ 

Al quippa Pittsburgh) This wm^ny capacity needed for 

had decided to start construction of the LD is consdered the overall invest 

two largest bas c oxvgen furnaces m ^ completely new- mill would 

world at lU Clevehnd plant in the sum „y-h|y ,he same for LD and open 
mer of 19S9 Thc> are expected to „ {^und m this study 

produce 160 ton heats and wiU have an exceptions and additions 

annua! capacity of I 2 . to existing plants arc the rule For 

Eight adjacent 17S ton open hearth iu^ p ^ capacilv 

naces constructed in 192+ wiH be d^ oxygen process offers 

activated” Also other of ** ® clear cut capital savings 

largest companies (e g Republic and S,eel recently announced 

Armco) arc actively interested m ouiio j^orc rad cal inno 

mg basic ox>gcn furnace capnciV vation producing steel stnp from iron 

What are the reasons for the rapin thus elim'nating coke o\ens 

acceptance of the nev process x^icn steel furnaces and bloom 

had to await the recent innovation mils oi an expenmental stage in 

bulk producing methods m o'yK'W ® research center at Cleveland A 
manufacturing? (Cheap oxygen is also ^,h not be bu It for 

used m conventional steel process ^ plant would 

the new converters are specially designea as 

for this technique ) The LD ' installations used m the conventional 

seems to be more economiral than »n experiments 

xentional steel processes both m Lave been under way m Europe (Dorn 

-Lx,,., r»« M. A A Mrf™' 



512 


MAKUFACTURtNG 


The Fcti-re 

It IS too earJ> to forecast the influence 
of the«c mno\-atJons on the future toca 
tion pattern of the AnKlo-Ainencin 
steel industn It seems howex'er that 
the pull of iron ore «ill increase that of 
coal will continue to decrease This 
does not mean that pcnpheril ore fields 
and shipping ports for ore sciH get most 
of the new steel capacity It is more 
hkcJy that the large urban agslomcra 
tions (large markets) « ith coastal loca 
non (cheap iron ore) »ill be the bene 
fiaanes The tendencs of making steel 
to more and more exacting customer 
speafications sold on a hand to-mouth 
basis wDI probabl> be strengthened b) 
the great sTersatility of the LD process, 
b> uhich steel is made m relati>el> 
small heats in a N-er^ short time 


The Ian of industna! irertia wTl 
continue to nork it is not lkcl> tha* 
the steel pattern n ill undergo ar> 
resolutionarj changes n the next dec 
ade. Itmllprobabf) continue to change 
primarily ihfoueh differences m growth 
rate rather than b> addifio’ii of rew 
steel plants and closing down of old ones. 

Acts OtVlXDCU E VTS 
The p mtn t rtixJy wm mde I wii 

riMtiBz Itctjrer at tlie Depirt-ient U Ceog 
npiy The Liuvns ry W»coe«a Sfasfwn 
djnrs the iprirg and «—• i>»r rf t^^t Mr 
Randall Sale Bade th' b%'«ut ti the cup* »tjci 
•ere drawn by KIiu Ma Liig MfJ- 
Anhnr Refamson and Da\id Slannoti rude kij 
wtiKi wne la c ccpor a ted is the test 
sad tie map*. Steel eonipafu^ sad wga*’*- 
fstwn*. too man) to be raent tj ned. arswwed 
i»r laqiune* and provided e>e wttb aimsd- 



economics of process selection 

IN THE IRON AND STEEL INDUSTRY 
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THE NEED TOR ANALYSIS 

The motives for building a steel- 
works may be political, sociologi- 
cal, or strategic, but there Is al- 
ways an overriding requirement tlut 

the project should be financially 
sound and produce the highest pos- 
sible profit within the given terms 
ofreference * 

Before working up a project inoe- 
tall ready for board approval, u »« 
necessary to make a series »- 
terrelated business decisions c«- 
cemed with the products to be made 
and the processes and raw mate- 
ruls to be employed As there w 
be wide differences between the 
profitabilities of dUferent schemes, 
it is Important that the rig 
aions are made Experience 
on past usage is not always enoi^h, 
particularly in a changed econo^c 
environment, or when there ar 
processes to consider 

The purpose of this paper 
discuss analytical methods of com- 

•Mr BrUby U • 

Mr*. Mr Worthlnpo’ Mganlnc l>»- 

US,".' ".-'"'SrS Ki « «•" 


paring the financial implications of 
different courses of action and of 
finding which course is likely to 
give the best results There are 
in fact three recognizable stages 
In defining the company’s forward 
plan firstly the formuUtlon of 
financial data for various tec mi- 
cal and commercial possiblllUes, 
secondly the manipulation of these 
data to show the relative merits 
of different forward plans, and 
thirdly making the decision, tak- 
ing into account the broadest pos- 
sible assessment of all relevant 
aspects The lirst ol thescls ar- 
duous and dUIlcult and 
the stalls ul many specialists 
such as metallurelsts, euElucers, 
operators, market InvestiBators, 
and accooutauts The second staite, 
With which this paper deals, Is 
relatively simple, it Is concerned 
with the analysis and interpreta- 
tion of these data to quantify as 
many as possible of the aspects 
tovrtsed in the decision. In this 
way the greatest possible help is 
ffiven to those who have the re- 
Iponsltilllty o! takioE the Ilnal 
decision 


•Economics of Process S?eenMtiluW Journal. 

P M V,orthingtoH.andR J -,9 /.py7nl**ioii oflh- editor 

Val. 202 {September ISM)' PP 
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COMPREHENSIVE 
PRODUCTION CC^TS 

The economic merits of two or 
more methods of making equal 
quantities of the same product can 
be measured in terms of their cap- 
ital costs and their annual produc- 
tion costs. When one of the schemes 
has both the lowest capital cost and 
the lowest production cost, it is 
clearly the most desirable. In most 
cases, however, the choice is not so 
simple, one scheme may have the 
lowest capital cost and another the 
lowest production cost. To compare 
schemes m general, therefore, it 
is convenient to express the costs 
for each scheme in terms of asingle 
parameter. This can be done by re- 
garding capital as a commodity 
which IS hired for an annual charge. 
This annual charge may then be 
added to the annual production cost, 
giving a new annual figure which can 
be called the 'comprehensive pro- 
duction cost. ’ This concept of com- 
prehensive costing IS of great value 
In solving the more complex com- 
parative problems. 

A company will naturally choose 
those schemes which give itthebest 
return on its capital. However, both 
the supply of money and the devel- 
opment of highly profitable schemes 
are limited so that the money is em- 
ployed according to a natural law of 
supply and demand. If a company is 
short of money lor the time being. 
It will only be prepared to imple- 
ment the mostprofitable of schemes, 
but at the other end of the scale a 
company may have substantial sums 
of money available, and It is Im- 
portant in such circumstancestoset 
the money to work, even at a lower 
rate of return. Thus, at any point m 
time, there is a value for theannual 


return r below which the company 
IS not prepared to invest; r sets it- 
self, by supply and demand, at the 
level where there are just sufficient 
superior schemes to keep theavail- 
able money productively employed. 

A discourse on the annual return 
rcould really form the subject of a 
separate paper which would deal 
with such complexifaes as capital 
being mvested some years before it 

starts earnlngprofit, markets grow- 
ing or declining during the life ^ 

the plant, and money beingavailable 

from different sources. For most 
of the case-studies in this paper?" 
IS taken as 25% per year, after al- 
lowing for all running costs except 
depreciation. The 25% therefore has 
to cover provision for depreciation, 
taxation, reserves, and dividends. 
It also takes into account the effects 
of inflation and the absence of prom 
during the construction period. 

COMPARISON OF COMPRE- 
HENSIVE PRODUCTION COSTS 

When comparing two or more 

methods of making the same product 
It is essential to mclude in the com- 
parison all aspects which are dif- 
ferent in the various schemes The 
long computations mvolved m as- 
sessmg capital and operatmg costs 
can be simplified by excluding all 
factors common to all the schemes, 
since at this stage the comparison 
is concerned with differences rather 

than with absolute values. 

For schemes making the same 
quantity and quality of products, the 
income from sales is the same m 
all cases and does not enter intothe 
comparison. The scheme with the 
lowest comprehensive production 
cost is thus the best. A method of 
making such a comparison for a 
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single production department is il- 
lustrated by the case-study given 

below The exampleisbasedonwork 

done overseas but is simpUlied to 
some extent to present the method 
without the detail The conclusions 
reached are only appropriate for the 
assumed conditions Other condi- 
tions in other parts o! the world will 
lead to different conclusions, and 
there is no short cut to working up 
in detail a comparison for each 
particular diKerent case 

Case 1: Conversion of Ore io 
MoUen Iron This case examines a 
proposed ironmaking plant 
Africa requiredtomake 100,000 long 
tons of iron a year from a local lump 

ore which can be supplied at the 
works att3 8s/ton The processes 
compared are 

(I) electric smelters charged with 
the cold lump ore 

(II) electric smelters, ^t with 

preheaUng of the burden using 
top gases , . „ 

(iU) a blast furnace 
simple practice, 
injection or oxygen enrichment. 

There are no suitable coals In^e 
area so coke has to be imported, 
delivered price for coke 

for the electric smelters is £7 I / 
ton, and the price of metallurgical 
coke for the blast furnace IS 
Electricity is available 
oil-fired power stations at Idfm 
Powerhouse faciUties are not re 
garded as part of the department^ 
but any surplus top gas h 
credlled at Its appropriate oU-re 
placement valae on ttr f 
that it can be used elsewhere In 

"tS burden per ton ol 
electric smelters charred 
ore is, tons 


lump ore 1 790 

gasworks coke 0 424 

limestone 0 076 

The electricity consumption is 2500 
kWh/ton. One furnace with a shell 
diameter of 40 ft and a rating of 40 
mVA will give the output In assess- 
ing capital costs all equipment has 
been included from the point where 
the burden leaves the scale car to 
the point where the molten Iron en- 
ters the mixer The capital cost of 

the scheme and the comprehensive 
production cost are summarized as 
follows 

Capitol cost for electric £ 

one 40 ft furnace 
40 roVA furnace electrics 

Charging 

Gas-cleanlug plant 

Crancs.to<»f8.aDdotherplanl 109,000 
Freight and erection 211,000 

Mrcbmlcl Bsrvlc.8 3».»m 

El«lrlCBl.m1rr. «!.»«« 

bsl ' dlhS * Vi'Zi 

Cl.ll.nsl»«rl.j 

Spare parts * ■ 

l.Wl.OOO 


Total 

Comprehensive producUon coat: 


COO, 000 
333,000 
4,000 
45,000 


lAimpore (179,000 tons) 

Gasworks coko (42,400 tons) 

IJmcstone (7,600 tons) 

Electrodes (1, WO tons) 

Refractories and other 
consumables 

EtcctricUyfZSOxlO kUli) 

M ages andealBriea with 

overheads TI’Ill 

MaJntenance.tficludtnglaboor 45.000 

Miscellaneous 

Annual return (at 2Sl) 

2.578.000 

02,000 

2.486.000 


40,000 

1,042,000 


32,000 


CnxUtfortopgnS 

(Sj'IO* therm*) 
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One way of using the top gas is to 
burn it in the smelter charging- 
shafts to preheat the burden- This 
brings us to the second ot the three 
processes to be compared. The tem- 
perature of the burdenisthenralsed 
to about 800“C, which leads to a 20% 
reduction in the electricity required 
and slight reductlor^ In the coke and 
limestone rates For the stipulated 
output of 100,000 tons of iron a year 
the electrical rating of the furnace 
need only be 32 mVA, giving a sub- 
stantial saving in its capital cost, 
although this is offset by the extra 
cost of the preheating equipment 

For the third scheme, ablastfur- 
nace with a hearth diameter of 12 ft 
6 in will give the required output on 
a 100% Rice rating Compared with 
electric smelting, the blast furnace 
requires more extensive coke stor- 
age and preparation facilities The 
extra co^ of these facilities, andthe 
additional working capital for a 
three-month stock of the extra coke, 
must therefore be included. 

The capital and comprehensive 
production costs have been worked 
up for the secondand third schemes, 
and the comparative figures for all 
three schemes are as follows 


nored It Is permissible to do this 
because the purpose of the study Is 
to compare proAicilon costs rather 
than to find their absolute values 
These calculations were based 
on an output of 100,000 tons/a, but 
they can be repeated for different 
outputs to show the eftecls of scale 
This has been done for various out- 
puts up to 500,000 tons/a, and the 
results are shown graphically In 
Figure lo It will be seen that scale 
effect is more important with the 
blast furnace than with electric 
smelters, particularly at small out- 
puts Indeed, for verysmalloutputs, 

electric smelting with preheating 
becomes the most economic process 
The crossover point of the two curves 
gives the output at which one scheme 
becomes preferable to the other 
The schedule of operating costs 
for the electric process shows that 
the greatest single element is the 
cost of electricity The relative eco- 
nomics of the three processes there- 
fore depend greatly on the relative 
prices of electricity and coke Fig- 
ures 1& and le illustrate the influ- 
ence of electricity cost, Figure Ic 
giving the academic case where 
electricity is suppliedfree Aselec- 


Scheine 


Capital, t ProducUoo, £/a Comprehensive, £/a 


Electric (cold ore) 1,651,000 
Electric (preheated) 1,781,000 
Blast furnace 2,460.000 


2.073.000 

1.976.000 

1.448.000 


2.486.000 

2.421.000 

2.063.000 


It Is seen that the blast furnace 
scheme is the most economic In 
fact it shows a saving of more than 
£3 lOs/ton compared with either of 
the electric schemes 

The foregoing figures are com- 
parative and are not intended to rep- 
resent the total cost of makingiron. 
Costs such as administrative over- 
heads and laboratory costs are ig- 


tricity becomes cheaper, two things 

happen firstly the crossoverpoints 

move towards higher outputs, and 
secondly the saving in cost by pre- 
heating the burden dimimshes In 
fact, where electricity is pricedbe- 
low about 0 5d/umt, preheating 
ceases to be an advantage 

Graphs have been drawn for inter- 
mediate electricity costs, and the 
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crossover points on these graphs 
have been abstracted to msite a plot 
oI the econotuie zones lor the three 
processes (Figure 2). AsUnowgen* 
erally accepted, this shows that the 
rightful place of electric Ironmaitlng 
Is Where electricity is cheaj> or 
where only small outputs olironare 
required. Burden preheating only 
Occupies a narrow zone between the 
other two areas. This Illustrates how 



Figure 2 EwaomJe 2ones forlronmaWng 


the pursuit of thermal efficiency in 
a process Is not always economic. 

The comparison of Ironmaking 
costs could have been wldenedtoin- 
elude a variety of refinements. For 
example, costs could be calculated 
/ora blast SurnacewjibDilloJectitm, 
higher blast*temperature, or high 
top-pressure. For each practice be- 
ing considered, the bl^t furnace 
size and other plant requirements 
are different and must be worked out 
in full Different driving rates can 
also be studied to find the most eco- 
nomic balance between blower ca- 
pacity and blast furnace size. 

In the case-study, it was reason- 
able to restrict comparisons to a 
single indigenous ore. More usually 
a variety of ores are available and 
comparisons must be made of the 
relative costs of using them indi- 
vidually or in blends. The range of 
possibilities can be further widened 
to take into account the various 
methods of ore preparation andben- 
eflciation The operator of existing 
plant has such variables constantly 
under detailed review, since he is 
concerned with finding the optimum 
working conditions for plant he al- 
ready has. However, In planning new 
capital developments the ultimate 
objective is to settle the choice of 
processes and arrive at their lead- 
ing parameters so that plant-pur- 
chase specifications can be drafted. 
The operating studies are concerned 
with detailed comparisons of mate- 
rials and practices, nhile the plan- 
clog sfudfea are coneernedonfy with 
such detail as will affect the selection 
ofplmitorthe viability of the scheme 
REPLACEMENT OF 
EXISTING PLANT 
lo selecting and building a plant 
the company bases its decision on 
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its assessment of the markets and 
the relative prices of labour, ma- 
terials, and services. So long as 
these remain stable and there Is no 
relevant techmcal innovation, the 
process should remain unchanged 
However, when any part of the eco- 
nomic or technical environment 
changes, the company needs toknow 
■whether it should change the plant. 

In such a case the problem Is to 
compare a new process requiring 
additional capital 'with the existing 
process which requires no additional 
capital The question now arises as 
to what value mustbeassignedtothe 
existing equipment for the purpose 
of working out the annual retumre- 
quired. For comparative purposes, 
the second-hand or scrap value of 
the existing equipment should be 
used, plus the present value to the 
company of any taxallowancesbeing 
made earlier than would otherwise 
be the case. Neithertheonginal cost 
nor the present book ■value is rel- 
evant in making the decision, since 
neither figure represents the money 
which could be realized if the plant 
were replaced 

This point can be illustrated as 
follows. Let the book value of exist- 
ing plant be E and its net sale value 
S, also let the capital cost of the new 
plant be N. Then the capital for the 
existing scheme may be said to be 
E, in which case the capital for the 
new scheme will be N* E— S, The 
term E is included for the new 
scheme as the company cannot es- 
cape from its commitments on the 
old plant. As E appears in both 
schemes, itisirrelevantforthepur- 
poses of comparison. 

Case 2 Replacemeni of Open- 
Hearth Furrwces A steelworks in 
North America has an OHshop oper- 
ating on coldpracticewithacap^ty 


of 500,000 tons of liquid steel a year. 
The problem is tofindwhetherthere 
is any merit in replacmg the plant 
with either arc or fuel-oxygen fur- 
naces. 

The existing shop has four200 ton 
furnaces operating without oxygen 
enrichment. The same produ^on 
could be achieved with four 100 ton 
arc furnaces placed in the same 
building modified to suit the new 
plant. It is estimated that the output 
could also be achieved with four 
50 ton fuel-oxygen furnaces, again 
placed In the same shop In this ca^ 
a 300 ton/day oxygen plant will w 
required and this equipment will 
treated as part of the rteel 

Taking return on capital at 25x * 
year, the comparative capital an 
comprehensive production costsare 
as shown in Table 1. 

Thus, the best course of action is 
for the company to discarditspres- 
ent plant and introduce the fuel-oxy* 
gen process By doing this the com- 
pany would increase its 
by £420,000/a in addition to the 25x 
return on the extra capital involved 
Even If the OH shop were brandnew 
it should still be changed Indeedthe 
tax system in the UK and many other 
coimtrles leads to the curious anom- 
aly that a company is given greatef 

inducement to replace newplantthan 

old This IS because the balancing 
allowance depends on the extent to 
which the plant has been written 

The comprehensive production 
costs show that the major reasonfor 
the superiority of the fuel-osygeo 
over the arc furnace is its thermm 
efficiency, the sum of the costs <» 
fuel and electricity being low Itwi 
be noted that the cost of oxygen does 
not appear In the schedule, as the 
oxygen plant is included in the capi- 
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Capitol costs 

Steelmaking plant 
Oxygen plant 
Civlls and services 
Provision for development 


Sate value of existing plant 
New capital 

Comprehensive production costs 
Scrap steel 
Cold pig Iron 
Fuel oil 
Electricity 
Additives 
Electrodes 
Refractories 
Wages and salaries 
Other costs 

Operating contingencies 
Annual return 


5.530.000 

3.205.000 

553.000 
24.000 

450.000 

372.000 

710.000 

170.000 


1,550,000 880,000 

_ 1,900,000 

184,000 170,000 

_ 200,000 


1.734.000 

60,000 


732.000 

423.000 

405.000 

287.000 

560.000 

135.000 

421.000 


3,150.000 

50,000 


e .950,000 

847,000 


6,050.000 

847.000 

337.000 

170.000 

420.000 

313.000 

612.000 

135.000 

100.000 

775.000 


tal, the department buys 
to operate the oxygen plant. ^ tne 
fuel-oxygen process usessucblarge 
quantities of oxygen It cm be pro- 
duced at very low unit cost. 

In this case-study scrap was 
priced at £l4/ton and cold plgatfiiw 
lOs/ton. However, the relative cor^ 
prehenslve production costs of 
three processes are sensitive to 
changes in these prices. Quite a 
small chimge In one of them 
produce a totally different ’ 

It is therefore vital to base a deci- 
sion on long-range forecasts. 

Figure 3 has been drawn 1^ Pi- 
ling different percentages to the r 
turn on capital required Inthecase- 


^ludv The graph shows how a com- 

a r..ur„ 

-u.„„»*Afnpi.ox7iren. How- 
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ever, a company may be reqmni^a 
higher return on new capital because 
of a shortage of money or an unusu- 
ally good supply ot high-relum op- 
portumties for investment. In such a 
case the higher capital cost of the 
fuel-oxygen process makes it less 
attractive. A company fixing r be- 
tween 33 and 43f^ should adopt arc 
furnaces, and a company placing r 
at an unusually high figure should 
not change for the time being A 
large part of the imtial cost of the 
fuel-oxygen process is for the oxy- 
gen plant. The process can be made 
a low capital-cost scheme by call- 
ing on one of the oxygen companies 
to build the oxygen plant and supply 
tonnage oxygen under contract. If 
the oxygen company Is satisfied, 
with a lower return on capital, the 
process could remain the most eco- 
nomic at values of r above 33% 
In this study the ability of the arc 
furnace to make better steels was 
not taken into account. These advan- 
tages can only be quantified by con- 
sidering markets andsellingprlces. 
These aspects are discussed later 
in the paper. 

COMPARISON OF PROFITS 

A statement was made earlier In 
the paper that, for a number of 
schemes making the same product, 
the scheme wUIithfi 
hensive production cost is the most 
desirable. Schemes which make dif- 
ferent products, or different quanti- 
ties of the same product, obviously 
yield different incomes, sothe anal- 
ysis must go one stage further to 
assess the profitability of each. In 
such a case the comprehensivepro- 
duction cost can be deducted from 
the annual income to give the 'addi- 
tional annual profit' lor each scheme. 


For the various schemes the addi- 
tional annual profit Q can be ex- 
pressed in the form: 


Q. =fa -(P»* rC.) 

and so forth, where / is the annual 
income, Fthe production cost, and C 
the capital required. As r includes 
the normal return on capital required 
by the board, the best scheme isthe 
one with the biggest value of Qirre- 
spective of the amount of capital in- 
volved. If ^ is positive the scheme 
IS economically worthwhile, if $ Is 
negative the scheme falls short of 
the financial reqmrements. 

This can be illustrated by con- 
sidering two mutually exclusive 
schemes, A and B, with the following 
figures 


Capital Gross 

cost profit Profit, 

(Cl. t s 

1.000. 000 320,000 52 

3.000. 000 840,000 28 


It might be thought that scheme Ais 
the better since it offers the higher 
percentage return, but this is not 
sufficient evidence. By investingthe 
further £2,000,000 to proceed with 
scheme B instead of scheme A, an 
extra profit of £.520, 000/a can be 
'tths tsoi be Kxpresseiwsf'st- 

lows: 


Capital 

cost 

Scheme (C). C 
B-A 2,000,000 


Gross 

profit Profit 
520,000 26 


Thus if the company requires a re- 
turn of 25%, the additional invest- 
ment is worthwhile by definition. If 
ibe value of Q (the additional annual 
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profit) is calculated, the right an- lengtha i)y the flying shear and al- 
swer Is given directly Thus. Icmpd to cool on a cooling bed in a 

Capital co8t Cross profit CapUal charges Additional profit 
(C). E (f.P) £ (r). C (Q). £ 

A 1,000,000 320,000 250,000 70,000 

D 3,000,000 840.000 750,000 00,000 

Scheme B la therefore btltor by E2o,000/a 

Case 3i Sales Mtcy for Hemforc- commercially straight coaditlati 
ir>ff Hods. Consider, for example, a The rods are thenshearedJntostocfc 
works operating atfullcapacltypro- lengths. bundJed, and kept Instock 
duclng reinforcing rods, ranging in ready for sale 
diameter from 3/B in to 1 1/4 In At The proposal is to offer a cut -to- 


present the rods are cut into 160 ft 

Hot mdt Hot fodi 

ISOOOO tans >50000 ten* 



Figure 4 Methods of selling relnforco- 
ment 


length service to customers. To do 
this, the cooling bed and associated 
equipment %ould be replaced by two 
pouring reels, two laying reels, and 
a coil-cooling conveyer. Products 
would be stocked as coil, and each 
order made up by wllbdrawlng coils 
from stock, straightening, and cut- 
ting accurately toscheduledlengths. 
In this way the customer can order 
exact numbers and lengths of bars 
to match his bending lists instead of 
ordering bundles olslancLtrd lengths 
by weight. 

The two processes are illustrated 
In Figure 4 In both cases the mill 
produces Its full output of 150,000 
tons of uncut rods a year, In the 
present works 0,000 tons of scrap 
are unavoidably produced in the fin- 
ishing department because of the 
short unsaleable ends left bythetwo 
shearing operations Intheproposed 
scheme there need be no such scrap, 
os colls can be butt -welded together 
to give, Jo effect, one continuous 
len^h of rod for straightening and 
cutting. 

When the purchaser buys bundles 
of reinforcU^ rods In stocklengths, 
he has to cut the required lengths 
before bending, leading to a loss of 
7% of the rod as scrap (This figure 
iS an average over the civil engi- 
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neering and building industries.) By 
accepting the proposed new service 
he would avoid making this scrap 
and save his own cutting costs. Ex- 
pressed in terms of money, the sav- 
ing to the purchaser per ton of re- 
inforcement used would be: 


7/93 ton of rods at £.44 
Cutting cost at £.2.5 


3 3 
2^5 
5.8 
0.7 
5.1 


Less sale of scrap attlO 
Net saving 
Once the service is properlyunder- 
stood, the purchaser should there- 
fore be prepared to pay a premium 
of perhaps £, 3/ton for rods cut to 
scheduled lengths. It isnowpossible 
to find out whether the proposed 
scheme should be adopted. 


Existing 

scheme 


Proposed 

scheme 


Capital cost* 
Less sale ofex- 
Istlngplant 


Annual income 
Sale of rods 
Credit for In- 
ternal scrap 


Comprehensive an- 
nual finishing cost 
Operating cost 
Capital charges 
(at 25%) 


- 

20.000 


269,000 

6,204,000 

7.015,000 

90,000 

- 

6,294,000 

7,015,000 

44.000 

68,000 

- 

67.000 

44,000 

135.000 

- 6,250,000 

6.880,000 


£630,000/a (after allowing for return 
on capital). This benefit comes from 
two principal sources: the output of 

the works is increased and the prod- 
uct fetches a better price. 

Case 4. Producltort Level for a 
Strip Mill In the foregoing case- 
study only two possible courses of 
action were considered Each had 
its own clearly defined output and 

selling price. The present case study 

considers a proposal to buildastnp 
mill In a coimtry which is now im- 
porting all its requirements. In ad- 
dition to the home marketsthe com- 
pany could sell abroad Theproblem 
is to find the most profitable level 
of production, and hence the type o 
plant to be purchased. 

The sales department can be re- 
garded as anotherworks department 

whose duty it is to converttheprod- 

uct into money — be it by alchemy* 
The department has a small but def- 
inite operating cost, the level of 
which depends upon the volume of 
sales, but it has a correspondii^ly 
large income from its customers. 
The difference between the two con- 
stitutes the net income 

The market survey has shown that 
the relationship between net income 
and level of sales is as shown in Fig** 
ure 5. The incomefromaverysmal 
level of sales is more than eaten up 
by the cost of ninmng the depart- 



Thus, the benefit to the company in 
adopting the scheme would be 


Annual sales, tons x 10^ 
Figure S Income from sale of strip 
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ment For a lar^e portion of the lo- 
cal market, the price per ton Is rel- 
atively static as the company has 
simply to compete withthe large re- 
serve of existing world production 
This condition prevails until all the 
easy local markets are satisfied To 
sell more, the company must either 
bear the cost of transporting the 
product further afield, or force the 
market by reducing prices to en- 
able the steel products to compete 
more favourably with alternative 
materials such as other metals, 
Umber, and plastics This causes 
the Income graph to level out In- 
deed, to force sales unduly would 
involve such large price reductions 
that the net Income woulddecUneas 
the sales Increase, in the absurd 
limit, the product cannot be given 
away The export market Is 1^8* 
but at a lower net price The Idew 
point to start exporting Is where the 
slope of the forced home-market 
curve is equal to the slope of the 

export line The export line is there- 
fore tangential 

Before deciding the right level of 
oirtput, the corresponding costs of 
making the product must be known 
These are illustrated in Figure 6, 
which shows how the comprehensive 
cost of making the strip depen^ 
upon the output required The costs 
are dlscontinuoxis, there is a 
increase In cost when extra capital 


is required for a larger mill By 
subtracUng tlie comprehensive pro- 
duction cost curve from the Income 
curve, anew curve Isproduccd which 

gives the additional annual profit to 
the company (Figure 7) In this par- 
ticular case there would be no merit 
in being m the strip business at pro- 
duction levels below 270,000 tons/a 

(about three-quarters ofthe capacity 

of a Sleckel mill) Above that figure 
it is worth having a Steckel mill, 
which becomes much more profit- 
able as its capacity is filled With 
outputs exceeding 350,000 tons/a a 
serol-contlnuous mill is req^red, 
but It Is not as profitable as aSteck- 
el mill on full production uidess 
sales reach 420.000 tons/a TWs 
leads to the interesting collusion 
that works making between 350,000 

and 420,000 tons/a should not be 
built The best course of action is 
for the company to build a semi- 
contlmious mill and aim at » Pf®* 

auction level ot 500 000 W"?/* * 

fully continuous mill must be re- 
jected Tbe graph shows that the size 

if markets to go lor should not be 
decided lirst In Isolation, leaving the 
worke to be engineered to^t that 
market, the plant to be Wit ^0 
market to be ■™Sbt should be de- 
cided together in the light of full It 

nancial Information 

In the analysis the strip width was 
taken as 60 in and the coll weight as 
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20,000 lb Many other comblnationa 
of ’strip width and coil weight could 
be adopted, all ofwhichmustbeluUy 
investigated before arriving at a fi- 
nal decision. It is also necessary to 
investigate whether the different 
qualities of strip produced by the 
three types of mill have any signifi- 
cant effect on the shape of the In- 
come graph. 

INTERRELATED PROCESSES 

In making calculations for asingle 
department, values had to be as- 
signed to commodities which were 
received from other departments of 
the works, or supplied tothem. That 
Is to say, interdepartmental prices 
were defined For example, top gas 
was given a sale value per therm on 
the assumption that all of itcouldbe 
used to replace oil elsewhere In the 
works. As another example elec- 
tricity was ascribed a simple umt 
price although part of the electricity 
might be generated within the works 
and the remainder purchased outside 
at a complex tariff. To use such an 
interdepartmental price can often be 
misleading in making process deci- 
sions where more than one depart- 
ment IS affected. This is because the 
bases for calculating the interde- 
partmental prices are themselves 
affected by the decisions yet to be 
made. The processes to be chosen 


fore better to avoid the use of inter- 
departmental prices as far as is 
possible. This means linking depart- 
ments together and considering the 
economics of the larger entity, 
the ideal limit, the whole works 
should be regarded as one unit so 
that interdepartmental prices cease 
to be relevant because a debit to one 
part of the works is exactly offset 
by a credit elsewhere. 

Case 5: Production of Steel Blooms 
from Scrap A proposed new worlffl 
In India is to make 300,000 tons/a 
of 6 in square blooms from pur- 
chased scrap The question is 
whether Ingot casting or continuous 
casting shouldbeused Inbothcases, 
steel is to be made in arc 

The flow diagrams for the t^ 
proposals are shown in Figure • 
They show how both the rolling ttui 
and steel plant are substantially 

fected by the cboiceofcastingmeth- 

od Besides requirins ^ blooming 
mlU with soaking pits, ingot casting 
reqmres a larger steelmaking pl^ 
because of its lower yield For the 
ingot scheme the steelmaking shop 
could have, say, two 100 ton furnaces, 

while for the continuous-casting 

scheme it could have smaller fur- 
naces, say four of 45 tons, to mate 
the casting strands. The compara- 
bve capital and comprehensive pro- 
duction costs for the two schemes 
are briefly summarized as follows 


and the production levels at which 
they will operate will both affect the 
prices. The only exception is the 
case where the commodity is highly 
marketable outside the works and 
can be sold and bought at nearly the 
same prices, thus enabling the pro- 
duction levels of the two departments 
to be Independent. 


Ingot ContiDuws 
casting casting 
£ £ 


Capital costs 
Steelmafang 1,670,000 

Casting 1,430,000 

RolUng 3.460,000 

Generaluorks 2,000,000 


2,560,000 

l.O'^O.OOO 

1,000,000 


When making economic compari- 


4,040,000 


sons in the broader field itisthere- 


8.760,000 
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, Purehotid 
(trap 

515000 

1355000 

Stiilmokifig 


ISgQOOO 
ContlAuPu* calling 


Figure B. Flowdiagrams for bloom produtUoa 


Comprehensive production 
eoets; 

Purchased 

serapsteel 3.020.000 3.1 

StcelmaWng 2, 200,000 


Ccneralworka 800,000 
Annual return 
<25T) 2,190,000 


Thus, the additional profit erf the 
company wiU be£2,030,000/ahlBter 
with continuous casting than 
Ingots. 

The Eteelmaklng costs In the two 
schemes are radically dtfferen 
cause they relate to different p 
and different outputs. For ingot Mat- 
ing 360,000 tons/a of liquid steel 
have to be produced In 
but for continuous casting “ ' 
tons/a have to be produced In 45tra 
heats. The former hasthelowerj^t 
cost, and the latter the lover aMo- 
lute cost Thus It would have been 


Incorrect to assume a Used price 
for Muld steel, to have done so 
would have lavouted continuous 

"^^IheTase-study, the end-product 
was dellned as a din Btpiare bloom 
to suit a speeme markel reniure- 
ment. If the blooms are to be used 
for furtber rolling within the worto, 
this dimension Isnotnecessartlythe 
most economic The bloom slae 
fects both capital and operMing 
costs of all three departments. TWs 
Is because the rolling facillUes, the 
number of easUng strands, the heat 
size the cycle time, andthenumber 

S Seelming furnaces alt have to 

be matched to suit the bloom size, 
tty setting down a range of alterna- 
tive bloom sizes, and worltiog tip a 

luUsehente for each, 11 IS possible 

lo arrive at the most economic size 

OVERALL OPTIMIZATION 

Wlien planning anewworto, or re- 
planning an ezistlng works, a whole 
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series ol business decisions has to 
be made These include the choice 
oi the raw materials, the markets 
to be sought, the process to be em- 
ployed in each of the manufacturing 
departments, and the capacities of 
the production units AHofthesede- 
cisiona are interrelated, so ideally 
they should all be taken together In 
the light of full economic facts The 
problem is to find nhich pattern of 
decisions is the best, i e the pattern 
which gives the m'ost profitable ven- 
ture If the decisions are takencon- 


secuUvely there Is no guarantee that 
the resulting scheme is the best 

CaseC Integrated Works for Prv- 
ductng Flat Products A new inte- 
grated norks is to be built for the 
manufacture of flat products The 
compan> could sell plate, coil, and 
sheet, or, by incorporating the ap- 
propriate cold rolling and finishing 
facilities, the company could also 
sell galvanized sheet, tinplate, or 
tubes 

For the purpose of analysing the 
problem, the works has been divided 



processes 
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into eleven basic departments as 
shown In Figure 9 In general, the 
work of each of these departments 
can be done by various ^teraative 
methods, and the likely possibilities 
can be set down for consideration 
For example.the following steelmak- 
ing processes could be included 
G1 Arc (100% scrap) 

G2 LD converters (17% scrap) 
G3 LD with oil injection 
(30% scrap) 

G4 LD with oil injection 
(50% scrap) 

G5 Fuel-ovygen (100% scrap) 

The alternatlvesfor each ofthe other 
departments can be set down in a 
similar way. and for the purpose of 
this case-study it has been assumed 
that the numbers of alternatives are 
as follows 


Department 
A Galvanizing 
B Tinning 
C Tubemaking 
D Cold rolling 
E Hot rolling 
F Slabmaking 
G Steelmaking 
H Ironmaking 
1 Scrap yard 
J Power station 
K Main substation 


Number of 
alternatives 
2 
1 
1 
3 
3 
2 

5 

6 
1 
2 


There are thus 27 processes to be 
considered these can be combined 
JtD ^Ivfi .1368 com.patlble alternative 
works 


Works 1 

A1 81 Cl D1 El FI G1 HI H n K1 
Works 2 

A1 81 Cl Cl El n Cl m II J2 K1 
Works 1368 

A2 81 Cl D1 E3 F2 05 - U — K1 


The Ironmaking andpower-generat- 
li^ departments are, of course, omit- 
ted whenever the steelmaking de- 
partment operates on 100% scrap 
Id addition to these different pro- 
cess combinations, there is a wide 
range of possible courses of action 
which the company can take in re- 
spect of the various markets All 
must be considered One way of do- 
ing this is to define a range of pos- 
sible producbon levels for each of 
the different products Taking tin- 
plate as an examplewe may set down 
the following annual sales levels, 
tons 


cl None 
c2 100 000 
C3 125,000 
C4 150 000 
C5 175,000 


C6 200 000 
C7 225 000 
cO 250,000 
C9 275,000 
clO 300,000 


Such a range of possibilities can 
sometimes be substantially reduced 
by Inspection and experience For 
instance, there is no point in includ- 
ing figures which are obviously out- 
side the possible range Thefigures 
for tinplate quoted above recognize 
that Che output should either be zero 
or between 100 000 and 300,000 tons/ 
a It is more important to divide the 
reasonable range of outputs into 
small intervals than to cover awlde 
field The other four markets will 
have their ownposstblesaleslevels, 
and all these levels can again be 
combined into a large number of al- 
ternative product mixes, which can 
be expressed by the senes 


Product mix I al bl cl dl el 
Product mix 2 al bl cl dl e2 


and 80 forth U product mixes and 
processes are considered together 
there could be several hundreds of 
thousands of possible courses of ac- 
tion for the company to take Before 
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attempting to compare these alter- 
natives, the basic economic data 
must be collected and assembled in 
the most suitable manner. 

Each of the live markets has its 
own characteristic curve of net In- 
come against annual sales. Also, 
each of the 27 alternativeprocesses 
has its own curve of comprehensive 
production cost against annual out- 
put of the department's own particu- 
lar product. This comprehensive 
production cost can include all the 
costs of running the department, in- 
cluding raw materials and services 
which it buys from outside the com- 
pany (or to which a fixed value can 
be assigned). However, the process 
materials such as molten Iron, and 
services such as electricity, which 
pass from one department to another, 
cannot be included in the costs with- 
out assigning arbitrary values which 
have already been shown to be un- 
necessary and misleading. These 
commodities flowing between de- 
partments (Figure 9) can be leftun- 
pnced and considered as the network 
of relationships between the depart- 
ments. 

Figure 9 shows a possible scrap 
flow intothelronmaking department. 
This Is shown because a hot-blast 
cupola charged entirely with scrap 
is being considered as one of the 
ironmaking alternatives 

The scrap yard has been treated 
as a separate department, this is a 
device for summing up all the scrap 
required by departments, and all 
the scrap arising in other depart- 
ments. The cost of operating the 
scrap yard consists mainly of the 
cost ofbuyingthedilferencebetween 
the total requirements and the total 
arisings The cost curveforthisde- 
partment can take into account the 
fact that the unit price of scrap may 


increase as the demand increases. 
This condition can arise, for exam- 
ple, when scrap requirements over 
a certain level have to be imported 
The mam substation has also been 
treated as a department to enable 
electricity to be handled inthesame 
way. The electricity demands of all 
the other departments are subtracted 
from the output of the power station, 

thus giving the quantity of electricity 
to be purchased from outside the 
works The calculations can be re- 
fined to show separately the relevant 
electrical parameters such as units 
required and peak demand 

The relative flows of commodities 
passing in and out of a particul^ 
department can be expressed as sets 
of yield coefficients — one set for 
each alternative process which the 
department can use. For example* 
the coefficients for the steelmaloiS 
department are as follows; 



Scrap 

Molten iron 


supplied 

supplied 

Process 

(o/n) 

[pM) 

Cl Arc 

(100% scrap) 

1.087 

0.000 

G2 LD 

<17% scrap) 

0.189 

0.922 

G3 LD with oil 

(30% scrap) 

0.332 

0 775 

G4 LDnith oil 

(50% scrap) 

0.55Q 

0.550 

G5 Fuel— oxygen 

(100% scrap) 

1.037 

0.000 


When all this information has been 

tabulated, it is possible to work out 
the annual flows of all interdepart- 
mental commodities for any chosen 
product mix and set of manufactur- 
ing processes. With these flows it 
is then possible to read from the 
curves the net incomes from sales 
and the comprehensive operating 
costs of all the departments. The 
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atlxliUonal profit of the scheme can 
now be found by subtracltnR the sum 
of the comprehensive operating costs 
from the total net Income. 

In order to find the optimum 
course of action, the additional profit 
for oery other feasible course of 
action must be found byslmtlarcal- 
culations Hundreds of thousands of 
such calculations are far beyondthe 
limit of man's endurance, but they 
can be handled with comparative 
ease 17 a tar^c lU(;h>specd digital 
compirter 

Sufficient information todcflncall 
the net Income curves, the compre- 
hensive production-cost curves, and 
the yield coefficient s has to be stored 
In the computer as basic data. 

The programme is comparatively 
simple, U instructs the computer to 
operate on each course of action in 
turn, a course being defined as one 
of the possible product mires and 
one of the posaibleworks. The oper- 
ation for each course of action is to 
determine the additional profit 0 in 
an identical mannertothat described 
above for ntanual calculation. All 
the answers arc stored and It is pos- 
sible to withdraw them for printli® 
out in order of merit, starting with 
the scheme having the iiighcst value 
of The profltabiUly, and the 
breakdown, of any other scheme can 
also be withdrawn for inspection. 

The data and programme can be 
extended to luindie refinements, and 
to present the information in other 
ways. For example, labour require- 
ments could be added up nnd costed 
for the entire works instead of be- 
ing incorporated Inthe departmental 
costs. The electrical demands and 
peak loads could bo liandled In a 
similar way. Caplt.il costs could be 
kept separate from production costs 
and totalled separately forthe whole 


works before being united Into a 
comprehensive production cost, 
which needs to be done before the 
solutions are sorted into order. In 
this way it Is possible to study other 
variables such as tlie effects on the 
order of merit of changing the re- 
quired annual return r. 

To deal with the larger problems 
associated with complete integrated 
iron- and steelworks ills necessary 
to use a computer having a large 
data-storage capacity and a high 
speed of operation Some modern 
machines can handle on the order of 
20,000 courses of action per hour, 
the exact number depending on the 
complexity of the network. In prac- 
tice tills Imposes a limit onthere.t- 
sonable number of alternatives that 
can be considered For example, if 
ten hours of computer time is taken 
as a limit, only 200,000 courses of 
action could be considered. To in- 
troduce a new market or department 
with, say, ten alternatives could In- 
crease the number of courses of ac- 
tion ten-fold, which would call for an 
impraetJeabie amount of computer 
time. Thus, even the most pow- 
erful present-day computers cannot 
handle, by this direct method, some 
of the morecomplexproblemswhich 
could reasonably be posed 
To overcome this difliculty, more 
refined methods of analysis ore be- 
ing developed. Rational sub-optiml- 
utlon of major divisions of the 
works, successive relaxation of var- 
iables, and Intermediate discarding 
in multistage calculations are exam- 
ples of the more advanced methods 
under consideration. 
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THE BIG CHANGE COMES TO STEEL 


The American steel Industry is in 
the midst of a mammoth and costly 
job — rewriting the book on how to 
make its products. 

On any other scale, the rast 
changes that are taking place might 
be descrlbedslmplyas evolutionary. 
But in the steel Industry — which 
makes most of its pig iron in the 
blast furnace, a device Invented 600 
years ago — the changes add up to 
out-and-out revolution 
The basic oxygen furnace (pages 
532 and 532) is the symbol of this 
revolution. It can make steel better 
and cheaper and five times faster 
than it ever was made before. Most 
steelmen believe no more open 
hearth furnaces — the steelmaldng 
standard since the turn of the cen- 
tury — will be built In the U S. 

A CHANGING CLIMATE 

The cost ot this revolution comes 
high This year, the steel Industry 
will spend an estimatedSl.S-blltlon 
for new plant and equipment Much 
of the new capacity eventually will 
replace existing facilities. This, 
alone, once was anightmarishpros- 
pect to steelmanagement The SI 8- 
blUion expenditure Is equivalent to 
Over 20% of the present S8.8-billlon 
total net fixed worthofthe industry’s 
plant and equipment 

The steel management that today 
accepts the realities of costly in- 
novation exists in a vastly different 


environment from that of 20 years 
ago. The Industry is riding high and 
la headed toward record production. 

Pressures. But the cost of doing 
business in the steel Industry, as In 
every other industry, follows an 
ever upward curve, ^rthermore, 
competition — both from abroad 
and within the domestic industry, 
and from other materials — grows 
greater every year. Aluminum and 
plastics alone buffet the steel in- 
dustry with ever greater force as 
Ume goes by 

In addition, steel customers are 
demanding higher quality, lower 
prices, and faster deliveries. It has 
become increasingly clear that the 
setter’s market the steet Industry 
enjoyed In the early and mid-1950s 
probably is gone forever. 

Ausuers. Part of the answer to 
these new challenges Is a move to- 
ward greater marketing conscious- 
ness — the present all-out attempt 
by US Steel Corp to sellthe build- 
ing trades, for example — as well 
as research aimed at more new 
products. 

Another part is a broad program 
of expansion and modernization, and 
of adoptir^ technological advances 

— some of them first developed In 
Europe — as soon as they can be 
made economically feasible for this 
country's vast steel Industry. 

TKOfrem/s. In one sense, this 
story Is one of new processes 

— oxygen steelmaktng, continuous 


^TlicSIffChanffL Comes to Sleet." Reprised by special pertnission from Business 
Week, (August 15, 1964),pp. 78.61+. CopjrngWetf 1964 by MeGraw-lIill.loc.IUiistra- 
tfofts teilh permission of the artist. 
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inrtustry's new processes — the 
basic oxygen process Figures (or 
the ilrst six months of 19C4 show 
that basic oxygen has become the 
second most Important steclmaklng 
process, passing the electric fur- 
nace for the first time 
Basic oxygen furnaces produced 
6,823,153 net tons of steel duiingtbe 
first half of this year, os compared 
with 6,023,106 nettons from electric 
furnaces The production Increase 
appears to mark the beginning of the 
end for the open hearth, although 
open liearths produced a massive 
48,179,029 net tons of steel in the 
same six-month period 
Speed and eJ/Mcnej Basic oxy- 
gen is a sharp departure from the 
relatively alow cooking that goes on 
in an open hearth The oxygen sets 
off thermo-chemical reactions that 
refine the Iron and scrap ehargelnto 


Mgh-<iuallty steel But what enthralls 
steelmen most is that the basic ox- 
ygen furnace csii turn out a heal of 
steel, from loading to tapping, In 
less than SO minutes 

Depending on the size of the ves- 
sel, tonnages range from 60 to 300 
tons per heat Even the most mod- 
em open hearth, equipped with an 
oxygen lance that raises conven- 
tional production some 30^ can’t do 
better than about 400 tons in from 
six to eight Iiours Tiius a big basic 
oxygen turmce can out-produce the 
iJcst open 'hearth "by up to lour or 
live times The savings are as much 
as $5 a ton 

^nsfrtnn f/eiefo/>jHcn/ The basic 
Oxygen process first was developed 
some 12 years ago In Austria Initial 
capacity was small, intbe 30-to-50- 
ton per heat range Americans give 
the Europeans their due, but they 



ConlinixHt 


Continuous cehng colls for a 
lower of complex new equipment 
in tfie modem steel milt For the 
millions thol the i^dustiy is 
spending on this gecf it wins in 
return the el mmetion of dozens 
of costly, time-consimiing 
slefB <n handling steel 



From hvpe Isdie, 
molten, punfied 
steel Mrs into 
IVn(rjh~Ot funnel*” 
et top of the tower, 
whicn directs it iMo 
opening of the mold 


treide meld end 
cooling chanl«r, 
sleet tohes shape 
Ond beg ns la 
Kjideii 


RoTlers puM steel- 
on which hard skin 
has now footed— 
from mold, then 

hoocontgl plone 


In final step, torches 
cut the still hot, but 
now solid length of 
steel into sl^, 
bars, or billets. 
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contend that the process had to be 
scaled up to be economically attrac- 
tive in this country — a technolt^- 
cal feat in itself. In contrast to the 
early European umts, Great Lakes 
Steel Corp-» a division of National 
Steel Corp., now operates two 300- 
ton basic oxygenfurnaces, presently 
the world’s largest. 

The scaling up process has, with 
some US. help, gone full circle 
Italsider, Italy’s huge steelmaking 
complex, soon will begin operating 
two 330-ton basic oxygen furnaces 
at Taranto. The units were designed 
by Koppers Co„ Inc. 

Leaders. Among the first U.S 
companies to go Into basic oxygen 
steelmaking were McLouth Steel 
Corp., which started up its 60-ton 
vessels in 1954, and Jones LLaugh- 
lin Steel Corp., which followedthree 
years later with two 85-ton vessels. 

Once the parade got under way, it 
could not be stopped. Now U.S.Steel 
has two basic oxygen furnaces at Us 
Duquesne, Pa., works, and is build- 
ing three more in Gary, Ind. Bethle- 
hem Steel Corp. is buildingtwo ves- 
sels in Lackawanna, N.Y., Republic 
Steel Corp has two in Gadsden, Ala , 
two in Warren, Ohio, and two in 
Cleveland, Inland Steel Co has two 
vessels under way at its Indiana 
Harbor Works, East Chicago, Ind , 
Wheeling Steel Corp is instalbng 
two vessels at Mingo Junction, Ohio; 
Allegheny Ludlum Steel Corp has 
announced plans to build two at 
Brackenridge, Pa., near Pittsburgh. 

Adding It up In total, some $450,- 
million to S500-million worth ofba- 
slc oxygen capacity either is com- 
pleted or under way in the U.S.That 
adds up to about 30-million tons of 
annual capacity. Estimates are that 
another S500-mlllion to $600-mil- 
llon worth of capacity will be added 


within the next 10 years. Atypical 
installation, having two vessels of 
150 tons to 200 tons capacity each, 
represents an investment of about 
$20-million 

For some time it was feared that 
legal difficulties might halt the pa- 
rade. Kaiser Engineers Div ofHenry 
J. Kaiser Co. has taken McLouth to 
court over ownership of the North 
American licensing rights for the 
group of patents covering the origi- 
nal basic oxygen process work done 
at Linz and Donawitz, Austria. The 
suit now IS pending in U.S. District 

Court, Eastern District of Michigan. 

Also, Inland says It was granted a 
patent on basic oxygen steelmaking 
in 1954 that covers the essentials of 
the facilities it will install 

No slew d^iti. Buttherusbtoward 
building oxygen process vessels in- 
dicates that legal troubles — with 
the possibihty in them that some 
users will wind up paying licensing 
or other fees — has not seriously 
slowed progress. Installations com- 
pleted and under way will add up to 
a minimum of 27.8-mlllion tons of 
annual basic oxygen capacity by De- 
cember 1965 

The basic oxygen furnaces are not 
the only users of huge quantities 
of oxygen for steelmaking. Open 
hearths equipped with oxygen lances 
account for half again as much oxy- 
gen usage as the basic oxygen fur- 
naces. But an official of the Linde 
Div. of Union Carbide Corp , major 
producer of industrial gases and a 
builder of oxygen plants for steel 
works, contends it will not be too 
long before the situation is reversed- 
Indication Linde’s estimates of 
figures for oxygen usage in steel- 
making show just how fast this de- 
velopment has grown. One of Linde s 
biggest oxygen customers 17 years 
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ago — not a steel company — used 
about 15-mlHioti cu A a month 
Today, Ltndereports,someblg8teel 
plants use four or more times that 
amount every day — almost all of It 
for basic o^gen or oxygen-equipped 
open hearth production 

One other Important basic oxygen 
process is in use in the U.S., the 
so-called Kaldo method developed in 
Sweden Sharon Steel Corp la the 
only U.S. user. The vessel, instead 
Of standing still and vertical during 
the oxygen 'blow,® is hoHaontaland 
rotates continually 

NEW WAYS. NEW MEN 

Just as mwirsn steelmaldng Is an 
all-new way to make steel, so the 
men who operate the oxygen furnaces 
are an all-new breed of steel worker. 
Their talk is peppered with such 
words os 'process control," 'com- 
puter,' and 'data processing." 

At II S. Steel's Duquesne works, 
for example, aworkmanusesacom- 
puter to determine what raw mate- 
rials should go into the furnace to 
produce a given order. Until the tem- 
perature and make-up of the iron 
charge is known, the computer holds 
tlie order specification In Its mem- 
ory. It then calculates how much 
iron, steel scrap, flux, andotherad- 
ditives should bo loadedlntotbe fur- 
nace. It also determines the amount 
of oxygen to be 'blown" during the 
heat. 

Sffiooihhig Ibe steps. The semJ- 
fltdshlng of steel — turning the out- 
put of open hearth, basic oxygen, 
ajid other furnaces Into slabs, bil- 
lets, and bars tor subsequent roll- 
ing into sheet and other finished 
products — is toiiiyabatchprocess 
The furnace output is cast into In- 
gots. Later, these Ingots are heated 


in what are calledsoaklngplts.Then 
they are rolled on a primary rolling 
mill into slabs, billets, or bars. 

But a process usedfor some years 
by nonferrous metal producers and 
Eurppeansteelmakers — continuous 
casting (page 534) — is now proving 
that these batch-type steps can be 
smoothed into a continuous produc- 
tion line 

bland out Molten metal fromthe 
open hearth or other furnace goes 
Into one end of the continuous cost- 
ing line, slabs, billets, orbars come 
out the other This eliminates ingot 
molding, soaking, and primary roll- 
ing — along with their costs 

The process also results in a tre- 
mendous increase in yield over tiie 
traditional way of maklngslabs, bil- 
lets, and bars. 

Sailngs. In cODventionalprocess- 
Ing, one ton of molten metal will 
produce BOT; to SSX of its weight in 
semi-finished product. Most of the 
remainder is accounted for intrim- 
mlng and scaling of the ingot While 
this scrap eventually goes back into 
the furnace, It does represent a lot 
ofwastedmoUomttme — andmoney. 

Continuous casting, on the other 
hand, yields 04% to 0B% of molten 
metal In semi-finished product. The 
savings to the producer are about 
$5 per ton of semi-finished steel 

Billets and bars While it appears 
in principle to bebeautifullyslmple, 
continuous casting has, in fact, re- 
quired the solution of many engi- 
neering problems. Most of the big 
prc*rems associ'afecrwiffi continuous 
casting of billets and bars havebeen 
solved Ro.anoke Electric Steel 
Corp , which owns the first com- 
mercial continuous caster, has been 
maMng billets successfully since 
last year. 

Hie making of slabs, however, has 
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presented some tougher problems, 
especially lor rimmed steel, the 
most commonly used variety for 
rolling into plates and sheets, the 
industry’s bread and butter prod- 
ucts. In conventional steelmaking, 
the gas and other impurities in so- 
called rimmed steel collect at the 
top of the ingot. This end is cut off 
before the ingot is rolled inloslabs. 
But in the continuous caster, there's 
no place for the gas and impurities 
to go. Because of this, bubblesolten 
form inside the cast pieces. The re- 
sulting steel contains holes that 
rolling smooth sheets imprac- 
tical, if not impossible. 

Degasser. The answer so far ap- 
pears to be another process called 
vacuum degassing, whichusesavac- 
uum vessel to suck the gas impuri- 
ties out of molten steel. 

Aside from its probable use in 
continuous casting more 
■workable, vacuum degassing pos- 
sesses a tremendous potential for 
making better and more uniform 
steel. It has been used by specialty 
steelmakers for some tune. Latrobe 
Steel Co- is a veteran at it. The dif- 
ference now IS that it is being used 
more and more widely throughout 
the industry, and it hasbeenadapted 
to big scale operations. 

Keic dememds. Steel customers 
are asking for — and more sophisti- 
cated end products demand — higher 
quality and moreuniformityinsteel. 
Highly automated production equip- 
ment also makes new demands on 
steelmakers. 

One veteran steel operations man 
believes that m 20 years, 75^ of all 
steel produced will be vacuum de- 
gassed. “There isn’t any questicm 
that vacuum degassed steel is a 
purer steel,* be says, “and if the 
quality of the end product demands 


il, you’re going to use it.* 

Many tcays There's more than 
one process for vacuum degassing 
of steel — “stream degassing,’ the 
D-H (for Dortmund Hoerder-Huet- 
tenuion) process, ladle degassu^ 
and a RepubUc Steel process called 
'induction stirred ladle vacuum de- 
gassing.* But the principle, in each 
case, is essentially the same (page 
533). 

The biggest vacuum degassing 
unit m existence is a D-H unit at 
JtL’s Pittsburgh works. It is twice 
as large as any other umt in use m 
the U.S. The installation has beenm 
production since March, but JtU 
still considers it too early to talk 
about results. The company does say 
the monster can degass a 350-ton 
load ID 20 to 25 minutes. Youngs- 
town Sheet A Tube Co. lastweekan- 
Qounced it will build a 200-ton ca- 
pacity umt at a cost of 'several niil- 

Uons of dollars.* 

Teomi;^ up The joimng of the 
vacirjm degassing process with ccrn- 
Uduous casting recently has as- 
sumed the dimensions of an industry 
march National Steel Corp ao“ 
nounced in 5Iarcb that it plans to 
build afour-strand continuous caster 
at its WeirtonSteelCo.Div., capab^ 
of mnfcing slabs Up to 9-in thickand 
40-in. ■wide. Armco Steel Corp. also 
will team up continuous casting an 
vacuum degassing at its Butler 
works. 

D S. Steel scheduledforoper- 

ation in 1966 a continuous caster to 
make slabs iqi to 76-in. wide Bet^ 
lehem Steel plans a fuU-size pdw 
plant to make slabs 10-in. thick and 
40- in. wide. McLouthis reported to 

have an ei^jenmentalsetupthatuses 

■vacuum degassing m conjunction ^tn 
a continuous caster, but the company 

will say nothing about it. Crucible 
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Steel Co of America last %eek aaid 
it plans to build a continuous caster 
at Midland, Pa., to make specialty 
and stainless slabs. 

Bxpenihture Thus far, an esti- 
mated $35-mllllon to $40-mllllon 
has been committed to bxilldingcon- 
tinuous casting facilities in the U.S. 
The majority of the plans are for 
relatively small units tiiat turn out 
billets, which cost about S2-mlUlon 
to install. 

However, as more companies de- 
cide to go into slab casting, which 
requires much greater capital out- 
lay, Investment is expected to climb. 
For example, F. L. Byrom, presi- 
dent of Koppers, estimates that the 
Industry over the next two decades 
will spend at least Sl-bllllon to in- 
stall some I3S-mlIUon tons of con- 
tinuous easting capacity. Koppers, 
which has been working on the pro- 
cess for IS years, also predicts that 
within two decades 60% of all steel 
will be made in continuous casting 
lines. 

QiicsHojj 0 / capaeily PJscusslons 
about continuous casting's future 
usually center around the place it 
could have in a truly continuous 
steel producing plant. The ability 
match Us capacity to the output of a 
basic oxygen furnace frequently is 
cited as the basic reason for con- 
tinuous casting’s bright prospects. 
But, so far, continuous casting lines 
have been built with capacities of 
only about 100 tons per run, while 
bigger basic oxygen furnaces — 300 
tons and up — are going info opera- 
tion It is expected that the capacity 
of continuous casting will be greatly 
improved, 

PUTTING IT ON AUTOMATIC 

The flood tide of change that is 
moving through the steel industry 


has affected more than the malting 
of seml-flnlshed steel The fintshed 
processes — chiefly rolling — are 
undergoing a revolution, too. 

Steel customers would like to buy 
larger and longer weld-free sheet 
and plate. Steelmakers are building 
ever bigger rolling mills to meet 
this demand. The sizes and total ca- 
pacities of new rolling mills planned 
or under way in the steel industry 
are, according to one observer, 
"staggering.* 

Giants U.S. Steel, for example, 
says It will build an S4-in. rolling 
mill that can turn out wcld-lreecoils 
up to 16-In. wide, andholdingenough 
rollcd-up steel to weigh in at better 
than 37 tons. Other tons Include 80- 
In. hot strip mills under construc- 
tion at JSit, Inland Steel, and Beth- 
lehem. 

Out far more significant thansite 
alone are the computerized controls 
that are operating some of the new 
hot strip milts. Thus, likeNational's 
Great LakesSteelCorp.'snew 60-in 
hot strip mill that went on full com- 
puter control last year, the rolling 
mills are getting brawnier — and 
brainier. 

Bllminaling error. Computer con- 
trol Is moving swiftly toward the 
day when it will be an inseparable 
partner of the steel rolling mill. 
A.S the speed of the rolling milt 
Increases, one General Electric Co. 
expert points out, so does the likeli- 
hood of error by human operators. 
Eventually a point is reached where 
manual* operarlbn becomes uneco- 
nomical. A little further on is the 
point where manual operation is im- 
possible. 

At one hot strip nUU, the computer 
seems to do everything but vrfe at 
union meetings. As the strip moves 
through the mill at varying speeds 
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of 200 ft to 3,000 ft. a minute, the 
computer continually adiusts roll 
openings to maintain the gauge, 
takes X-ray readings of the mov- 
ing strip, changes rolling pressures 
to accommodate new rolling slabs 
of different chemical composition — 
aU automatically, and at such light- 
nmg speeds that errors are cor- 
rected before the steel can get <wt 
of tolerance. 

Dollar saier Computer control 
of a hot strip mill also sa\es money. 
GE gives what it says Is a typical 
example. A computerized hot strip 
mill working at its million-ton an- 
nual capacity can save the operator 
over $800,000 in a year. A major 
part of this — about $500,000 — re- 
sults from closertolerance controls 
by the computer that decrease loss 
from scrap and rejects 

Chmn. Charles M. Beeghly of 
j&Li sums up the way the industry 
views the advantages of computer- 
ized process control* 'Computer 
control makes an optimum operation 
repeatable and allows yew to apply 
remedial c^erabons while a pro- 
cess continues.* 

On Vte furnace The industryalso 
looks forward to applicatioo of com- 
puter control to more con^lex pro- 
cesses — for example, the blast 
furnace, a device so cantankerous 
that two of them built side by side 
according to the samedesignsprob- 


computer control smee January. 

One step to go The computer 
reads the furnace’s condiUon ccwi- 
bnually, makes judgments on the 
settings for two of the furnace's 
three key functions, and then makes 
sure the furnace follow’s the com- 
puter’s directions. The only hig 
step between this and full computer 
control of the furnace, a U.S. Steel 

official says, is gettingthe computer 

tuned up to the point where it will 
operate without need of servicing 
As U It, he adds, since the end of 
January 'the computer has been in 
caitrol B5%i of the time.' 

But aside from computer control, 
blast furnace technology has been 
making tremendous advances. 1° 
1954, the best blast furnaces pro- 
duced 2,000 tons of iron a day. No^ 
the most efficient coes produce 


3,000 tons daily. 

In 1948, the steel industry's 200 
blast furnaces produced 60-milU® 
tens of pig Iron. Last year, just 138 
blast furnaces turned out72-milbcn 


tons of pig iron. 

More Hum mere size Higher ca- 
pacity is partially a matter of size. 
But even more important are in- 
creases brought about by new ways 
of running the furnaces and new raw 
materials to feed them with. It 
about 15% less ore, limestone, and 
ct*e to make a ten ot iron ma bias 
furnace today than it did six years 


ably never will work exactly the ago. 

same. Steelmen often give blast In a way, the steel industry has 
furnaces women’s names for that unproved en nature in handling its 
reason. blast furnaces. Deplebon of many of 

A number of companies are tack- the nch ore pockets in the Mesabi 
ling the problem of con^iuter con- range, t(^ether with the discovery 
trol of blast furnaces, but csily D.S. that upgraded ores gave better blast 

Steel pubbclv claims being close to fumaceperformance,Iedtoincreas- 

its target. AtU.S.SteeI’sHomestead mg use of beneficiated ores. By 
District Works a 2,000-tOD-a-day 1957, about 60% of the ere loaded 

blast furnace has been oi partial mto blast furnaces was beneficiated. 
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Last year, some 67? of theoreused 
was benellctated 

Sfnfcr cfinfccrs Today, the most 
Important beneficiated ore Is "sin- 
ter ■ Fine ore ts heated and caked 
together to form a clinker Last 
year, 36% of total ore consumption 
was of these clinkers 

But destined to become even more 
Important than sinter are Iron ore 
pellets made /row taconlfe, a rela- 
tively low-grade ore From about 
three tons of taconlte rock, theuser 
gets a ton of pellets containing 60? 
to 65% Iron Most estimates are that 
pellets made from taconlte will at 
least equal theconsumptlon of sinter 
by 1970 One eTccutlve thinks tace- 
nlte pellets eventually will constitute 
approximately 70% of (he total iron 
ore Input for blast furnaces 

The Industry has spent an esti- 
mated $2 billion in the lastlOyears 
to build pellctlzlngfacttlties Inland, 
for example, has one pelletizing 
plant in production, two under eoo- 
structlon, and two more almost 
ready for the drawing board 

OP/'orfKnlf«cs In addition to the 


major advances In the way It makes 
its product, the now highly market- 
oriented U s steel Industry Is ex- 
panding Its efforts to find cut what 
new uses steel can be put to The 
new Mn plated steel foils — first 
announced as a commercial venture 
by UJ Steel this year — are prime 
examples of this development In 
addition, new alloys, such as In- 
land's "alphatlzea^ steel, whose 
surface Is enriched with chromium 
and which is billed by an Inland of- 
ficial as the "poor man’s stainless 
steel," are presenting the industry 
with new opportunities and new 
challenges 

Perhaps one of the most potent 
forces responsible for the present 
remaking of the industry was the 
emergence of a foreign competition 
that, rebuilding virtually from 
scratch Its war-torn facilities, could 
compete on botli quality and price 
The re\o)utJcn now sweeping Ihein- 
dustry is taking place lust 100 years 
after (he 11,5 turned out its first 
commercial batch ofBessemerpro- 
cess steel 
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DfTROnrcnov 

The question of bow technolt^eal change can 
be measnred led to the anpmcal study of ft 
segment of the textile mdustry described below 
A technique dcTcloped for comparing costa of 
producUon over ft penod of several j-eaxa was 
applied to ax texule millJ The conclusion 
reached from this study was that producUnty 
had mcreased by an a«rage amount of lA 
cent ft year This percentage change is less than 
increase experienced by the aggregate of 
oinufaeturers in the United States, and the 
oerement was found to be consistent with other 
measures of producUvity changes m the textile 
tndustr> 

The btersture of economic ehang* reoects con- 
odenble ambiguity m the usage of the Unns 
maovatjon, produetmty change, and techno- 
logical change Not only are the terms sometmee 
used ourehangeably which does little to pro- 
mote clarity, but when d-stmetums are made 
they are seldom made in accord with fact 
Ttoi^h difficulties are tot surpnnog m 

Tiew of the nature of the phenomena desenbed, 
nevertbeles they present the empuual m- 
nstigator with the added problem of setting up 
t workin'' definition For example, one distine- 
twn that frequently occurs equate mnovatioDS 
mth changes in production functions on the 
one and productivity changes with im- 

provements m the quality of productive factors 
’The authors wish to aehnowledge their m- 
debtedness to the National Science Foundstion 
(nd the Dmaan of Research of the School of 
Textiles of Kotth Carolina State CoQege for sti|K 
port erven to this project. Grateful spprectabon is 
tlso due to the many who provided ooussl and 
asietanee mtloding Clark Lee Allen, Solomoa 
Fibneant, Earl O Beady, George hfnton, ai>ti 
Willuin A. Newell Without the mfonnation fur- 
Bidied by the officers of the imnamed firms there 
would have been no ttudy 


oa the other hand. But if we accept the fsrt 
that advances in cffiaency result from snn 
taneous and mterdependent changes m 
characteristics snd combinations of 
particularly of capital resourees, then t^ 
tincDon becomes more aruScisl than xeaL Con- 
seq[u« 5 tly, for the purpos es of our mvcstigatian, 
we propose to use the term “tcehndogieal 
change” to include both ahifu in the prodjctwn 
function and improvements m the quabty 
capital rwouices but to exehide changes m 
qu^ity of labor 

This mvcstigation of teehnologieal change 
the textile mdustry u limited to a small 
of ohservations made of actual finna. as 
result, the conclusions drawn from the 
gatien are less general than could be hope d f » 
but are nevertheless lugjestree lor the entire 
textile industry The data support an ehiua 
of the annml rate of teehnologieal ehsrip 
lA per cent from IW9 to 1855, a »t« 
low the long term average for meet mdnsU^ 
With the exception of an additional 
ment for rambetna m the utiliiatica of p® 
capaaty, the procedure used for measunnS 
teehnologieal change is the sune as the 
eedure employed by other mvestixatora 
measure total factor productivity * Smne 
some vanahles were avoided by 
cample of firms from the segment of the te 
indnstiy that produces cotton Bheetmg and p^ 
doth These are the two staple products of 
industry, and tbs ivitl* that produce them on® 
have a long-unmterrupted history of 
a h w nog en eo u s doth p roduct. Restnetm g 
investigation to firms producing standard 
nets avoided the need for adpstments m 
measure of output that would have been re* 

•For example, see John W Kendnek, 
ticvfir Trend* Capital and Labor, Natic®*! 
reau of Economic Eesearch, Ocessonal 
(Pimeeton Pnncetwi University Prea, 1^^ 


•Technological Change tn the Textile Industry' by Clt^ord D, Clark and Bernard H 
Reprinted from Southern Economic Journal, Vof. 26 (Oefoier 1959), pp. X25-133.>'^ 
permission of authors and editor 
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quired If the charaetenslics of outjiut, or 
product-mis, vaned through the penod studied 
Thu Imutation of output grou^ docs not fully 
solve tlio ptoblem of exprcssiog output in com- 
parable units oter tune, but it does mimmise 
eners on this account Further, produecra of 
staple eominoditics are lcs> likely to experience 
tarutiona in the rates of change of output than 
producers of fancy ot quality products 
AU SIX nailU studied are in North Carohna 
and Eouth Carolina and together lhc> produce 
a httfc more than one per cent of all domestic, 
broadwoa-en, cotton go^, and nearly lour per 
cent of of! bleached and white finish^ cottons 
These milts ma> have undergone a degree of 
technical change somewliat greater than other 
nulls cf the industry produeing the same com 
moditJcs Despite renasuranee that individual 
nulls could not be identified in tlic published 
rasulu of the stud), some ouU fflioagers choHC 
not to cooperate m this isvestigition It is not 
unlikely that some of the manngers refused to 
avoid nsk of a bad ahowmg because thc} had 
made few alteralitma m methods or changes m 
equipment in recent I'cars. It u esen mere hkely 
that the maia deterrenl to participation was 
Uia revthlion of confidential rost data, a factor 
that may base been cither constant or randomly 
distributed among companies Firms producing 
other cotton fabrics may bo expected to aherw 
both greater and lesser degrees of change (hen 
those produeing sheeting and pnnl cloth, de> 
pending m some degree on whether the com 
modiCies are of finer or of mfenor quality Dis< 
cusHions with textile producers indicated that 
there was a tendency for fewer changes to be 
mada m the mills pi^ueing lower qavlity fab- 
rics * 

rnocEOtme and nunmos 
The method used in ibis study is a straight- 
forward companson of real costs in two yrsra. 
There are five dements other than teehnologieai 
change .that jJTcet -Unit .costs They are .(a1 
changesmlbecontmuitycfoutput, (b) fltictua- 
tiona in the rate of output, (e) changes in scale 
of plant, (d) changes in quality of factors 
other dMn fiied capital, sad (e) genera] and 
rebitive pneo ehangw for factors 
Tlie four influences on unit costs that ate the 
most difBcidt to remove are the effects of scale 
of operation, degrees of ntilixaUon of plant, 
changes in the quality of labor, and changes fa 


rdatiie prices of factors General pneo changa 
are teotUy remmed by appropnate pnee de- 
flators Tbe problem of sesJe is oftrn nvoidsd by 
fhe assumption of long run constant costs or 
Its equivalent a production function bomo- 
geneoiu to degree cmc, Alibougb such an as- 
sumption, wbch IS also used here, may lenousl) 
distort meosurrmeatj extending over long pe- 
riods It IS nnhkely to bias sliort term results 
The second influence on unit ecwta is vana- 
tion IQ unit output. Some understanding of the 
effeet of varution m rata of output may be seen 
10 the scatter disgram in Figure 1 showing the 
varutKm of total unit Costs with output for each 
mill la eiery quarter of 1919* 

The rn^toesioo equation for the data u^i 
in tJus eonslniction of Figure I is y = 127 — 
277, where x u output expn^^cd os a percentage 
of average quarterly output by mills m 1919, 
and total umt costs, y, a expressed os a per 
eenuge ot average annual umt cost in mill The 
daU withstood a test ot eumiure, to depart 
significant}/ from a boesr rcgmsion atth seiea 
and seven degrees of fitcdom, F must be 3 70 
or greater, and m this rose f b 1 J2 
Tests were made of tbe dcMMss of fit for 
euDilar equations relsiisg the vsncius elaseea of 
cost to output Thom for cotton, labor, and 
power revYid sigurieaDCO at the one per cent 
level, and the remaining equation for all other 
costs was (ignifictot at (ho five per coot level 
Although the equations are sCatisticaliy ogmfi- 
Clot, their economic EignificaDK must bo eotab- 
Itsbcd on other grounds For exunpJe, if general 
econonue conditions caused each firm to operate 
at an output below inasiniiim efficiency, the re- 
sults obtained would be consistent with a U- 
shaped curve There is good reason to believe 
that sueh a condition existed, for it is Ii&ely 
that aD firms were affected by the July, 1919, 
trough of the cycle in cotton textiles* 

T’roductioa of the six mills was compared for 
the yeatB 1049 and 1935, with two exceptions 
Tbo need for adjustmenta for Suetuatious in the 
rate of output IS emphAsised hy the rmspinwn 
of the two years m different phases of the in- 
dustry eycte The year l&tO was the trough of 
one cycle and 1955 was a year of cyclical ex 
'The tag ot costa behind output in the rHordisg 
of data n about two weeks. 

*T Xf Stanbftck “The Textile Ciycle Chane- 
lerMKi and Contributing Facto rs’’ Th e Souikcm 
ffeonomw/sttnisf, October I95S XTT, p 173 
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panaiotL* The actual varutioos m quanUties 
of real output for the nulla are shown m Table 1 
Qearly the relevant companaon is that of 
th» last column, but amce this Egure may aUo 
reflect differences in *cale the venations by 
quarter «uggest the extent of fluetuatioa m uti 
Juation of capacity JliUs B and C increased 
their capacity between the jeare by about one 
fifth and one-half respectively 
Base year output m Table 2 is adjusted to 
express the same ratio of output to and 

aqiupment that prevailed m terminal year The 
adjustments for cost are made on the basis of 
the regrcffiion equation This adjustment is 
made to answer the question what would have 
been the unit costs if output m 1949 relative 
to the stock of plant and equipment then in 
place, had been the same as the ratio of output 
to plant and equipment that ewsled xn 1955’ 
Tbc^ unit costs, in 1955 prices, are then com 
pared to actual 1955 costs for a measure of 
technolc^cal change that excludes the effect of 
changes in ublixation of capacity 

The actual terminal year umt costs and the 

•n.«j 


a«rage yearly percentage reductions „ 

We to technical change are shown m “ah e 
The unweighted awrages of the unadjusted 
adjusted reductions m unit costs are the sa 
1 6 per cent annually * _ ^ 

The third problem, that of remonng e^w 
of quahty changes in factors other than 
capital, was solved by adjusting for 

changes in the bbor input 'When quality *haog» 

occur in managerial ability they would ^^l*^***^ 
changes m the production function and 3«o 
ingly would be accounted for as tee c 
changes Further, there are virtually no ^ 
culties m companng raw cotton fiber and 
power in the two years There is some P®®® hV 
of changes in the quality of cotton but 
ate known in each instance and appeared to 
unimportant 


♦The equably of adjusted and unadjusted pe^ 
centage reductions would necessarily be the 
if adjustment had been made on the 
devutiDOs of each firm's base year output i 
ibe average output of all firms taken 
Otherwise there is no such neceesity *“4 
equably obtained is a matter of chance 
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TABLE 1 


iHotTEB or Qpctot im 1M9 «MD 195S fOK Six Tuxtilb 



1 IMS 

1 (iiiQu -100) 

, HSJ 

(lit Oir • 100) 



Qu. 
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Quuur 

I 1 
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1 4 

1 • 

* 
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Mill A 

lOOO 

102 s ! 

04 0 

1 IM 4 

100 0 

lot 0 

04 4 

07 2 


MdJB 

100 0 

103 S , 

75 0 

1 ms 

1 100 0 

09 3 ' 

67 9 

05 7 


Mill C, , 

100 0 

£3 0 

SI 0 

03< 

100 0 

02 0 

01 5 



c,,c. 




t 






MillD 

100 0 

00 7 1 

101 4 

032 

100 0 

91 7 1 

94 3 

66 2 

132 


* ladexes xre uncorrcetcd for d ffercne«« in number of seek* per quarter ai reported by iiuIJi Jifdb 
Cl , Ct , Cl are treated M one Tor Company D the yeare compared arelSlSOatid 1055 


TABLE 2 

Base y**B Ovrror and Vtftr Caan AorcraTEo 
TO THB Rano or Pukt *nii EocrirueKT to 
Optj>i?t I^TAjurro IM t»* Tebiun 4L YEax 
(tn loss FBICCB) 




r.« 1 

1 AdliuM 

atSii) 

Dell Cmi* 
«Ab) ] 

1 1 

DsKCeMt 
[ «/*) 

A 

Vii 

72 4 1 

1 tl T 

• 73 0 

B 

1 31 0 

80 3 

1 35 3 

76 0 

Ci,C,.C. 

1 47 4 

73 3 

1 47 2 

1 73 4 

» 

j 43 1 

843 

41 9 

65 0 


TABLE i 


TeuiNat. Yus Costs anb Araaaoc YBauT 
lUopcnoTB (1955 nucta) 


uin 

1 UaltCsitt 

1 WW 

Nushwel 

Vttn 

1 ArcnciYcuIr 

1 BHucUm 

«1 




fjsi 


A 

67 8 ' 

6 

1 1 

1 6 

B 


6 

1 6 

i ^ 

Cl . C, , C, 

71 2 1 


I 8 

I 5 

D 

, 74 0 1 

‘ ! 

i ' ^ 

2 4 


Tho raiy daL) auppLed by tba xoilU ududed 
the iBooey paytoenis to labor id tbs two yean, 
tie numlin of employees m each job category, 
and the wage rates paid to each job elassi&ca* 
tion A wage-pnee index that merely eipresaes 
the percentage change in wage*rates per man 
was inadequate to reduce the monetary wage biB 
to a reflection of identical labor units in both 


years It was obvious from the data that a shift 
ta the quality of laUir hired occurred between 
1919 and 1955, appeansg as an increase m the 
proportion of employees with more highly rated 
skills Not only bad the distnbubon of labor 
m jcdi classes been changed, but wage rates of 
tbo several classes had changed in different 
rstioa 

To incorporate all of the changes in the labor 
forces into oca deflstor an index s'u coustrueted 
that incorporated changes m distribution as 
«dl as in rates of payment This was done m 
tbe following way Let e stand for skilled labor 
m tbe initial year and <S for skilled labor jn 
the terminal year, and, lumlarly is and SS for 
semiskilled is the first and tenmnal years, u 
and U for unrkiUed labor, L tot the quanbty 
of labor in nan weeks and W for hourly wage. 
Tbe index for expreasing the IM9 labor input 
10 1955 prices and b comparable units would 
be 


L.W0 + L^Wii + UWg 
uv, + -t- t.ty. 


•• 2sd«x of labor C»U 


Ad anpbol nfmimpPoD m this index is that Job 
specifications were unchanged b tbe two yean 
and assurances were received that this wss the 
case JMstive wage rates between efssses suy 
differ becaoEC (a) supply conditions change 
(b> changes occur m the rate of output that may 
reqwre different combmations of skfil classes 
and (e) production techiuques may change The 
adjuttment for qualitative changes in tbe labor 
input IS not wboUy independent of the process of 
change nnee tbe weights used to combine the 
sevetmtekiUsfnco a bomogeseous unit is partially 
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afiectM by the tecbmcal change bang 
A particTiIar change in technicries would need 
to be widespread to cause a Bgnificant c^ge 
m the demand for the vanous ekiUs If a change 
of the producuon funcUtn is of the kmd imU- 
ated internally by management rather than by 
a dramatic development from without, such ft 
condition 13 not likely to be atisfied ftnd this 
interdependence can safely be ignored. 

Hourly wage rates rather than weekly wages 
or camings were used m constnictmg the indexes 
in Table 4 for two reasons The hourly data 
were more readily available, and were in a form 
that allowed el^cation by skills If there had 
been a vanaUon in the amount of overtime 
worked by the several classes or by the enUte 
labor force m the two iTara the mdex of hourly 
earnings would have been correct A eompanson 
e( observed wage bills for the two j-eara with 
the wage payments implied by the mdepctdcntly 
derived, waghted, wage mdexea yielded almost 
identical tpiantilies From this result it is evident 
that the amount of overtime m both years was 
not ogtufieastly diSerent 
The indexes of Table 4 multiplied by the 
number of workers employed m 1949 gtves a 
wage bdl that would have been meurted m 1955 
bad these same workers, taking mto account 
their enhanced aWlitia, been employed m 1955 
This procedure was used to compute the unit 
costa, m 1955 pnees, as shown m Table 2 
These mdexea compared to an mda based 
simply on average hourly rates for the two 
jeara, weighted by the quantity of labor m eadi 
year by class, would tend to show the extent of 
upgrading of labor, or quality improvement of 
mput Indexes of average hourly earumge are 
as shown m Table 5 

Comparison of these indexes with those ir 
Table 4 indicate that tla degree of quality na- 
ptovement is about 2 per cent 
The fourth major factor impeding isoUtion 
of techmeal change is the effect of changes m the 
refative pnees of produetrve factors In the 
statistical cost function and the full input'Oat- 
put or total productivity approaches, factor 
pnees have usually been expressed at base 
period leveb Tins procedure manifestly leads 
to an overrtatement of costs m every period 
except the base penod.* 

'E. Staehle, **Tlie Meamremest of Statistical 
Cost Fmseticns “ Ainenean Ecmomie Asooation 
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Waon Indxx as Coebectxd fob Quaurr 
iMTBOvrKEwrs OF Laaoa 




l»i 

t«M 

ariJt A 

MiUB 

biais c. . Ct . 
c. 

Mill D* 

ICO 0 

100 0 
too 0 

lOO 0 

113 8 

110 4 

125 0 

117 2 

• For Mill D a 
wage rates was ot 
and output for 192 
to be identical fo 

IvoEX or Avraai 
! 

. eeosus of job descnptions and 
.tamable only for 1919. c«t d^ 

» Wage hour daU were decl^ 

r the two yeara 1949 and 1950 

TABLE S 

ij* Hotnav EaasiRos 1949, 19S5, 
evt now -• 10O1 


1 ■“ 

1>U 

IU4 

MiU A 

MiQB 

MiU C. , Cl , 

Ct 

MiUD* 

8 888 

no 5 
in e 

124 1 

1329 


» See Note to Table 4 


TABLE « 

Paicz CBanozs of Srajtoaan Iteics of 
EociniEVT Select Yzaas 1951 (BasE TEaa 
- 1001 TO 195C‘ 


Ycu 

Xx^ohnor Flxt 
C»r4'«a.. 
WLiUB 


^rfWToBa 

1951 

1952 
1955 
195« 

ICO 0 

110 0 

100 0 

106 2 

112 4 

100 0 

119 2 


• Inlonnatioa supplied by Draper and IVtitu* 
Corporations 


Before disenssmg the procedure used to 
wrth changes in relative factor pnees, and ^ 
order to complete accountn^ for costs, i 
necessary to consider measurement of the eap»^ 
mput There are two issues mvolved (D P 
movements, and (2) estnnabon of magrutu _ 

Recdmgt HI Price Theory (Homewood, HL 
ard Irwm. !952), p 274 



TABI£ 7 

Costs btCateoobtjs 1955 Pbicss AW* OowErrosSiiJlriAs.QcAaTEBLTroa Two Ybahs 
(Am ounto sn in Uioiiasads) 

I t»w j Qfiiul j Oltoi. j AUfiaff j Tstd joolpu((iiil&,|j 


MiHA 


}»9 

IQ 

2Q 

3Q 

<Q 

$572 

C79 

624 

694 

5174 

190 

177 

195 

$1,397 
1,402 1 

t,2«S 
1,423 

$200 
200 
203 1 

”” 

$2,413 
2.477 
3,269 
2,520 1 

3,342 

3,470 

3,078 

3,475 

72 2 

71 2 

73 7 

72 5 

Total 

$3,66<} ! 

t735 I 

$5,450 

$SI8 

$9,679 

13,374 

724 

1955 1 








IQ 

5S0S 

4144 

$i,m 

, $201 

$2,036 

2,069 

63 6 

2Q 

521 

141 

1,713 

' 190 

2,074 

3.074 

67 5 

3Q 

473 

i 139 

1 1,112 

107 

1,921 

2,817 

63 2 

<Q 

SOS 

141 

1 1.130 

109 

1.978 

2,083 

66 3 

Tola] 

1 12,010 

7505 

$i,C3S 

$700 

$3,009 

11,843 

67 6 
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Repair expenses were judged to be proportional between prices of the inputs Tte change m rela- 


to usage, or wear and tear For this reason twt- 
Uys for repairs are allocated among quarters, 
not as reported for accounting purposes, but in 
proportion to consumption of electric power 
VTith expenditures for repairs included m cajntol 
Costs, the major categories of cost are shown in 
Table 7 

All expenditures for factors have been ex> 
preeacd in 1355 prices In the first or hose jrear 
the cost per pound of cloth ranged from a 
Quarterly low of 712 cents in Mills i and C, to 
a high of 91A cents in Mill C m the second 
quarter The second highest was 854 cents per 
pound hi Mil] D In the later j-ear, cost per 
pound ranged from 66^ cents m Mill A to S2 4 
cents m Mill B The next high was 77^ ceota 
per pound in AM D These data have afreody 
been summamed m Table 2 There it was shown 
that, when adjusted for yanations m the de- 
gree of eapaaty utilization, Uie average annual 
rate of te^ological change was 1 9 per cent 
If allowance la mode for changes in relative 
factor pnees this conctunoa is not changed 
A cotopansoa of the various pnee indezes in 
Table 8 ihows some ehonge m the relationship 

TABLES 

Faics CnANOca roa Corros, Labob, aks Cav 
mn IN TnioHAb Ykab as a Ten Cent or 
Ba» Ybab roN Bix MjUs 

urn c«tua lAtor ,,^^1^, 

A no 6 113 8 ir 8 I(M 0 

B II3 S no 4 127 S lot 0 

Cl , C, , C, 119 3 125 0 125 1 ICM 0 

D 83 2 117 2 120 1 110 3 

TABLE fl 

Unit Com *os Si* Texth.* Miua in IM9 
Tbices, Unaojostcd fob Csanoes in 
Ratb OosrvT 



tive pnccs would seem eufficicnt to cause some 
Eobstitubon among factors The greatest varia- 
tion in price movement, Iho pnee of cotton from 
MiB D, was the result of a gtn[;?N purchase This 
occurrence would not have affected managerial 
decisions about factor combinations since general 
market trench were in the opposite direction 

To determine whether the relative factor 
pnee changes were important, inputs are 
waghted by 15H9 pnees rather than 1935 pnees 
Tic resulting estimates of technological change 
are shown in Table 9 These estimates average 
1 6 annually, the same as the estunates booed 
on 1955 pnccs 

When factors are expressed m 1919 pnccs, 
the renilting measure of technological change 
tends to sec a loiier lumt for the actual change, 
just os on upper limit is approamated by ex 
presnon in 1955 pnccs. os in Table S above 
Tie rationale u straightforward. If relative 
factor pnccs have changed, and actual quaobbes 
of inputs ^ployed in both )evrt are valued 
in tfUd prices as in a Larpeyreh Index, tenninaf 
years' ctwU would be overstated Theorciicallr, 
tbs entrepreneur would have used different pre- 
portions of inputs in 1955 than those observed 
because rebUve fsetor jmccs m 1M9 differ from 
those which mfiaeoced he deciaons As a re- 
sult, ho would have succeeded in reduemg torts 
la 1955 below the lewis computed aod technical 
proeivss would be greater than measured The 
opposte would be true when both yeara' inputs 
ore expressed m 1955 pnees oa m a Paasebe 
index. Hod relative factor pnees been the same 
m 1949 aa in 1955, the entrepreneur would hav s 
comhoed hu resources In (ifferenl proportions 
ttiNO those observed m 1949, and costs would 
have been lower than those computed Tbehnicol 
change would therefore be les than estimated 
Th» cosclusoD IS inescapable for the case of 
neutral tecfazucal change, that is, for changes 
which do not affect marginal rates of subrtttu- 
twsw tmowg lutoct In. thn evusA of tnchmoal. 
change w^h affects margmol rates of sob- 
sUtution valuation of factors in tbcir ba«; yrar 
pnccs contiDues to Kt the lower limit of change, 
but tcnomal year pncing does not set the upper 
limit* 

*V W Ruttoo, Tfciitolagieal ».i lie 

tfMpaehio /ndusCrv t9JB-fSf7, U 8 Deptcl- 
meat of AfncuJmrv, htarfceUog Rceearch Report 
Ko 59 (jAQwarr, 1954) pp 15-20 



Transporfalion and Trade 


IhemovctnentofgootlsnHd/yeo^ir/ntmfilaci toJyJcrc Ira^j^borlo- 
lion — {lif/cnt/rointhc acinitte': dttcus^ed la this point tn transpor- 
tation no pioduct IS treated, formed, or processed \ct, it ts an ac 
tifili of interest to econonttc ffeoj'tap/iers for seieral reasons First, 
Uierc arc distinct spatial patterns f'eneratcd hy transpotiatioii media 

trails, roads, briii^es,iyttls, pipelines docks, atrpoiis and others 
Second, the livt/sporlalfon tnduslry is tlself an impartant activity in 
terms of such measures as number of people employed, eapitat in- 
vestment, and lalue ndded Tkinl, and perhaps most unporlant n the 
Impact that liansportation has on otlur forms of economic ac tally — 
inthcasscmbUngofiarioits nialenalsmUrinf, theprodiction process, 
in ihe process ((self, and in the ritstttfcuWon of products 

Allkoufth the three arttclcsinctudKd here cannot siiinmanic the Jicld 
of transportation eeographv, tiny reveal tls unpoitant and Megial 
yelahoiiskip lo other aspcels of economic geography The first ttco 
articles tn /Ai> srcllon by Alexander and WeigenU reveal the intn- 
caelesof transportation audits tmpacton other aclltihes Alexander's 
article Illustrates lanatinns ttithin the /niM$por< Indistry and the re- 
8«//in^im/)fle<OH the /oc<i</om of related economic adit tty Hclgciid s 
article also shaii'i the impact of transport on other activity, but is Im- 
portant at shoHingthe reciprocal impact of t'arlous actmUes on Ihe 
localioN of transport facthltes The third article dtsnisst s a special 
type of transport — airline passenget traffic — and some laiiables 
modify mg Its location 

It is readily apparent from carilet articles II at some regions tend 
lo specialize in the pivdiiction of certain ^<»o</s,e%poi'^ their surplus, 
and meet their needs foi other gomis by importing l/eent The rcsidtls 
a pattern, or set of patterns, of norld trade AUranderts article on 
international trade indicates some of these patterns, the relative tm- 
portanceoftradelavariousnalions.asuell as the Importance of trade 
to the indiUdml cfoHo»«/es 
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FREIGHT RATES SELECTED ASPECTS OF UNIFORM 
AND NODAL REGIONS* 

John Alnander, S Earl Brov.n, and Rtchard E Dahiberg 

Dr Alexarder ts Assoacie Professor of Geography ai the Untzerstly 
of Tl tsconun Dr Broa-n «J Asstslanl Professor of Geography at The 
Ohio State Vnnersity Mr Dahiberg ts Acting Assistant Professor of 
Geography al the UnnersUy of California Los Angeles 


I N a commercial economj haAmg organiaaUon This is seen in the prac 
specialised transportation the tice of zoning rates and of offenng 
movement of goods is influenced ctal inducements for the 


by se\eral forces one of which is the 
freight rate stnicture The spatial 
differences in transport charges is not 
onl> a geographic factor influencing the 
arculalion of goods but also a geo- 


certam commodities If transit 

tation facilities serve to con«oldate 
regions it must also be observed that 
freight rates are to regions and to cities 
" hat tariffs are to nations. The\ lonn 
wnth 


graphic element in terms of which the a part of the cost of connections wn 
character of a region ma> be expressed other regions and ma> be manipuhit 
"Mankifld is not «pread evenl> over to the advantage or disadvantage of a 
given region m almost exactl> the same 

Thus as a geographic element len 
ing character to regions and as a geo* 
graphic factor influenang the location 
of economic actmties freight rates have 
stgniflcance for the regional analj’St. 

Over simplified Geographic 
Concepts of Freight Rates 
Unfortunately, some geographic con 
cepts of freight rates have been over 
simplified ^s a result there are spatial 
differences m such costs which eithtf 
are not known or are not general > 


the face of the earth but tends to cluster 
in certain areas which var> from each 
other Wthin such areas rela 

Uonships anse It is through the 

means of transportation and communi 
cation that these interrelationships are 
set up and maintained But the 

cost of Its u«c IS often as great an 
element in the importance of a transpor 
tation line as its actual presence Hence 
freight rates are of greatest value in 
outlining regions and m affecting their 


*Thts study is based in part upon a researtli 
grant frum the Graduate School at tbe bmver 
sity of VVisconsn (or the 195* 1953 acadenuc 
j-car Mr Brawn and Vtr Dahiberg earned 
the entire bun'ea of cop)inz and nappiog all 
the aUlutics pmarnnj to Wiseonsn s freight 
rate structurM pres e nted herein They aim 
participated in dating the manuscript. 

•rmgW Rates Selected Aspects of Uniform and t,odal Regions' by Jokn V Ale* 
ander.S EarlBrotm and Richard E tkihiberg Reprinted/rom Economic Geography 
Vol M tymnmry 1959) pp 1-18 ttfth permission of Ike editor 


» Harry E Moor* tPhat u ^ 

Soutbem Policy Papers So. 10 I n 
North Carobna Pres Chapel ini 
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recognized m many geographic studies 
This prewnts the regional anal^’st from 
clear!} understanding tlie relationships 
between regional economies and the fio» 
of goods both withm a region and be- 
tween regions* In general there seem 
to be two misconceptions (I) From 
an> given point freght rates (asses&ed 
by the same form of tran«port) increase 
simiUrl} m all d rections i c the rad 
rate on a carload of coal from Milwaukee 
to a point 100 miles northwest is the 
Same as the raif rate on a similar car 
load of coal from hlilwaukee to a po nt 
100 miles southwest (2) The second 
misconception is that freight rates at 
v.a>s increase with distance The c\ 
treme expression of this fallacy is that 
rates increase directly with d stance 
I e It costs twice as much to ship a 
coRimodity 1000 miles as SCO miles 
Less erroneous is the idea that rates 
increase wiith distance but alwa>3 at a 
d mmishing rate * 

It IS di/hcult to document these two 
erttiasma In most geographical trea 
tises dealing with economic activity 
scarcely any but the most cursory men 
tion 13 made of transport costs IVithoul 
so stating (and therefore not rjuotable) 
such stud es apparently assume the two 
concepts expre^cd abo\-« In any case 
the ^cry absence of recognition of fre ght 
rate anaf>s s in geographic stud cs sup 
ports the conclusion that geographers 
arc rather uninformed on spatial varia 
tions m such costs On the other hand 


transport costs but for want of evi 
dence assume that freight rate struc 
tures VO concentric around transport 
centers For example Hams enipJo> ed 
this expedient in his analysis of the 
American market* but frankly raised the 
question How nearly docs the actual 
freight rate structure approximate the 
generalized trans;>ort bands used in the 
calculat ons of this paper? * 
Geographers have made compara 
livel> few investigations of spatial vana 
tions m freight rates probably because 
of rate complexit} Rate structures 
are so complet that to generalize them 
into significant geographic patterns is 
extrat^dinar ly difficult In spite 

of all these d IfictiUies it would be 
worth while to attempt tome (.cographic 
general ration of rale patterns 
Rate structures can be stud ed {rota a 
geograpbc pont of view • Never 
thetess in view of the fact that freight 
rates are fundamentally important m 
the geograph} of flow (which in turn 
1$ the dyitam c aspect of tnnsport 
geography} because the} sre spatio] 
varables contributing to regionalism 
and because ol misconceptions easily 
drawn regard ng freight rates this ar 
tide wilt consider freight rates from 
two regonaf viewpoints uniform re- 
g oos and nodal regions 

Umfokm PREicaiT Rate Recioss 


a few studies do recognize the role of 

* Asanejcatnple under ih« of fre&fct 

r»te» OitvjII Off before IDJS It ‘o™ O 

fnj t irom Caufortiia to New Yorls than iwm 
the fruit npon to the “a** Pfy k* 

the Cfjsl cf ih ppint fra t from Cal r«m« to 
hew ^orb %», Jew ihsn twice that of JWnnff 
it from Flondi n id Cal (om a Harry 

P Atoore ep <tl. p 3 . . 

•For more deu led d «cu« on d ihwje m ► 
«mcep( on*, tee C F f'enrosff _ 7"® “ 

Trinjpori in Econom c and Pol neal 
rapAv United Nation* »»? 

"uanafumj ft<Tr«e Volume V Number 2 
-Apnl June J9SZ p 4 


A uniform region, as defined by VVhit 
({esc} ts twmogeneous because ill parts 
pf Its area contain the feature or fea 
tuies by which it is defined, in this cose 

•CHaaney D itarru "Marlcec As a Factor 
in Lmlxat on o( Inlkniry AnaaSs Aisn. 
Af>tt Cant ^o< 4* P 32J 

• Ibtd^ p. its 

■ Edwaiu min an and Harold P M^rr- 
'rruw^ntonVr'fimiphy inAourtamC^f 
not* ImtnIarytKdi'totprci IVe^ion t- Jamc* 
and Clarence F JencN ed is- Syraeuw J9St 
r^nroce on pp. Si6~13t 




gunOar tfesght rales.’ \n example of 
uniform fraght rale regions is the struc 
ture of railroad class freight rates which 
prevailed for > ears in the United States. 
Since 1887 the rates charged by th** 
nation s railroads have been regulated 
b> the federal go\-ernmeni s Interstate 
Commerce Commission (I C.C.) It 
has not been a case of the Commission 
prescribing rates but rather of either 
appro\nng or disappro\-ing rates which 
the railroads proposed For years the 
Commission recognized different reg'ons 
«ithin which the railroads had decided 
Uj charge characteristic prices The 
fi^e major regions as mapped by a 
congressional committee la 1937 ap- 
peared in an official House Document 
1 Dervect tVb4tt}esey "The Rejioszl Coo- 
cept and Rfpatm Melhod." CSupler II 
m A*uricB* Ctorafiy jKm-fry and F r o ip eO, 
references on pp. 36 and 39 


and IS reproduced as Figure 1 u> 
article Table I shows the irerage rate 
prevailing in each of the five regions. 
In such a rate structure, a shipm^^ 
of an> gi\-en commodity mo\nng 
in 0£aal Territory was priced, ot 
average at a lower freight rate ti^ ® 
shipment of the identical commodi^ 
moNing the same distarce in an> otbes" 


TABLE I 
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rate region so long ns class rales* ap- 
plied m both cnscs It must be empha 
sued that the figures presented m 
Table I and portrayed graphieally »n 
Figure I are aterages for all such move 
ments within the region 
The reasons for this regional variation 
in class rates are excewlmgl> complex 
and comprise a suable body of literature 
in transportation economics * In gen 
cral they reflect (a) the pnnciple that 
clficiencies in mass movement warrant 
lower rates where heavy traffic occurs 
and (b) the influence of competitive 
forms of cheaper transportation sudt 
as waterways along the Atlantic the 
Pacific and the Gull coasts. In any 
case divison of the United States in 
terms of tins geographic element pi^ 
duced clearly defined regions of the 
uniform tJTK , 

As a geographic factor this regions 
ism m the nation e freight rate structure 
had a profound impact upon the na 
tion i economic geography It pive t e 
Northeast a definite rale advantage 
making it less expensive on the average 
to ship goods in that region than m 
any other part of the nation In recent 
years the I C C received increasing pro- 
test from other portions of the country, 
espeaally the South whose leaders com 
plained that the rate structure 
gionally discriminatory m favor o 
•WTitre the movement of 

n 

invcfusti on at *b>eh l 

'“SlUrprRSfndB 

talUTH tn AoflS Curo/iM of Peni 

/£j« and the Canaiuin Radway Cemmi w 

1917 


economy of the Offiaal (or Eastern) 
regran Beginning In the IWOs the 
I C C reviewed these regional d screp- 
anacs in the class rate structure” and 
m a senes of decisions spaced several 
years apart gradually erased most of 
the region'll dilTerentiations B> 1952 
uniformity had been achieved from the 
Atlantic Coast to the Rocky Moun 
tains Nevertheless the effect of the 
regional differences in class rates which 
prevailed from 1887 1952 will be o^ 
acnnbte in the regionaluation of the 
American economy for many years to 
come 

NODAJL pKEICItT RATE RECIOVS 
Nodal regions are homogeneous with 
respect to internal structures or organi 
zation This structure includes a focus 
or foci and a surrounding area tied to 
the focus by lines of circulation 
Hence the nodal region is bounded by 
the d «appeorance or differential weak 
ening of the tie to its own focus m favor 

of some other f«us Its bounda^ nes 

tend to run at right angl« to '•"« 
that tie It together Nodal freight 
rate regions are delimited m terms of 
rate structures to/from transport foci 
The remainder of the present article « 
essentially a study of m^al r««'ons 
d«cermble m a care study area the 

SUte of Waconsm 

The speafic objecUves of the research 
reportrf « Iht WlQwmz pafo »= (>) “ 

*1*ay» wJeoUfied syu^ Cw^ph c Factor 

dfr^ Fre^ht RMes ^ j 5„ pp. 

la lU nw» ^ rt ,nd John Carter 

25 30 Sigait P Dag^tt 
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present facts with some anMysis of 
freight rate structures in a case study 
area acid (b) (o consider problems of 
methodologj' m the siudi of freight 
rates from the geographical viewpoint 
This IS a progress nport in a stud> 
of Wisconsin's freight rate geograph> 
which IS still m the descnpiixe stage 
As >et little has been done in inter* 
preting these rate structures or cor- 
relating them with other phenomena 
The report is issued at this stage with 
the thought that it will be of interest 
to specialists concerned with the spatial 
variations of transport costs 

All maps are of \\ isconsm’s rate struc- 
tures during the period 1952-1953 
The State of Wi«consin was «elected 
for stud) because (a) At least some 
t>pes of spatial differences in transport 
costs prevailing over the earth were 
assumed to be discernible m an area 
the size of Wisconsin, (b) transport 
costs frequently are assessed on a 
"state” basis, a political state is a 
meaningful area in the consideration of 
transport charges,” (c) data on trans- 
port charges applicable to this political 
unit are on file in a central place (the 
Wisconsin Public Service Commission) 
which is easil) accessible in Madison 

Procedure 

Maps were constructed of several 
different freight rate structures (a) class 
ratK on rail shipments to/from all 
points in Wisconsin from/to Chicago. 
Milwauk«, Crfeen Bay, Superior and 
Duluth (the first being the major out- 
of state shipping center on the south- 
east and the last being a major out 
of state shipping point on the north- 
west), (b) class rates on Iruck shipments 
to/from all points m Wisconsin from/to 

“Rates on an tulrastate flow of goods to a 
major terminal trt rate-breaVing point, artc^M 
different than rates on an identical flow of Eoods 
destined via that same tenninal for another 


the same fi\e shipping centers listed 
abo\c (c) commodit) railroad rates on 
coal to all W'lsconsin points from the 
southern Illinois Indiana coal field, from 
Milwaiukcc, from Green Ba>. and from 
Superior 

Da/a Sources 

Data were procured from the State 
Public Servnee Commission which has 
on file m the Capitol all rate tanffs 
which applj to the movement of freight 
in Wisconsin “ 


^fappt^g Techniques 


Rates were plotted on base maps 
(provided bj the Public Service Com- 
mission) which show the location of all 
railroads and shipping points in the 
State Plotting of truck rates required 
interpolating from the State's official 
highwtij map for location of points not 
on raitwa>s 

Isanthms, herein termed uopkorSi'* 
were constructed as lines connecting the 
innermost points of equal freight rates 
"Innermost" has significance because 
in the structure of anj nodal rate region 
It i» possible for consecutixe places on a 
radiating transport arter> to have the 
same rate to the transport center around 
whidi the rate structure is oriented In 
such a case the isophor is drawm through 
the place nearest the transport centff 


’‘The authors gra tefull/ acknowledife the co 
operabon of the personnel in the Wiscons® 
^bUc Service Commission office espe^o 
*Ir {van Sherman Transportation ^ , 
Anafyat. and Mr Harold Huebfun. ' Tantls 

are tables of freight charges or transport prices 

published by the earners. 

“ The term isophw is derived from the 
ISOS * (equal) and ‘phora” (chars* for cirryiOif 
freight) Seandmaviaa scholars have used diSer- 
eot terras. Tord f^lander erapJoy* the 
isotim defined as a line eonnecung points « 
equal delivered price. See E. H Hoovers oi^ 
nssion of terminology on page 8 of his Loeelwe 
r*w 7 asJ lie Sioe and Leaiier IiutusIruS. 
Harvard University Press Carab^ge, 
chusetu, 1937 Olaf Lindberg uses the term 

isovectiire ' defined as a bneloraing points « 
equal transport costs op eil , p 28. 
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wrnfs as the fcuus of «h<. ««!■»• 

S^wnl prohkmi in'* m the 

of fuels iwilhm^ no" *h<uM the> le 
dra*n where a K<|i.ctsa: of »he|no>R 
poiist* aWs rne rsiluling trnii»i*<^ 
ariffi h-sf a M'qiietsec of ntr* .wiuhtifi 
in fcvrnl »mtll increment* *M« “ 
iseiKhUnoR ndutini. fme ''•‘s 
*«eml.»c m a tncrement* 

(Fig 3)? Can the »«<j'honi be cwt 
tiniinus line* locnteil n* pff «•'« 
ntn ces hue A ami intcn«t“«» *•" 
lm« H and C’ This renu.rr* tsophon 
to cmM n tranupoft line (thn* mdic s mk 
rates of a Riven silue) 
ntw ev*t r.s«rc 2 a portion ol t 
\\ t*cem»in rale uruiturc illunriir* 
problem Tl.e nil first cK« rate fxr 
100 poumi* in ChiC3i,o is M3 
from KWciiviltc nnl Iffi cent* «•** 

R.ln Kara tmai a" •'',’■’'’'".5 

poiat. (lor oincl. riu-. an i.al.W"!) 
•re plollrf on I .Kara > Iwh”” ar. 
iln.n l,.r only llio« mo ’'1'“'; *" 
quoted for pheo o limit 
m the ure. mpianl Be»“" 
ville iiid Rilrj there m "" •''W™ 
point, 110 quotetl rale cmtls ' 

Hophors (131 136 ami HOl tun N 

tneenthct.o 1. tint teali.tic’ hlmuW 

namhm. be tlrmii m localn>»’ 

tlierc .ire nonexiitenl *'a1ues? 

A sccwnd |3robIcm is a visiiJ 


Llos»I> flawed i».ifilhim kiw the im- 
pn-<QKii of streper 
iMtithm* f »nhef ipirL I i^nrc 4 illus 
tratca this pr( hlem hv show me Uic first 
tlsfcs me BtructiifV on ml shipments 
l«-iwein (hicuo and ill Wisconsm 
IKiints It lus lifcn constructed tc 
cortlmK to the inferpoht«I iwphor * 
lechnitiue dnwms isophors for 

whuh ifc »lii«t«l for *i>'cific sia 
lions ami emcndine them irro^s iH 
rail lirm (cien where no such rjl« arc 
tuioieil) in order to j."*- 

rate stru tore Tims there are isophors 

for 1 does 129 UJ and 136 hit none 
lor IJrt IJl 132 IM or 135 Ikcwsl 
there ire rur eutions in \\iscon»ii) for 
Hh ch such rues arc ijuoted llie vi«ui1 
impression i* one of i «tcep gradient rx» 
tending ihmuRh Uonewoc and Kiel be 
cauvMsophors ire close together 3ctii 
illy the ruef«ntra*l throukh this I*cll 
MonI) 10 II cents 

One solution to these mippmg prob- 
Urns fiuH U the (onstruction of tso 
phor* at scletted constant tntcnals 
Ilowem this might hide important 
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the isinthmic techniciue, i e , no rale is 
represented in any place if it docs not 
exist there On the other hand, the 
selection of adequate sjmbols is a prob 
lem since there are 26 different categories 
(from the area having a 99 cent rate m 
the extreme southeast to the area hav 
ing a 221 cent rate m the extreme north 
west) Also this does not give a clear 
visual impression of the relationship be 
tween rates and distance nor does it 
give an easil> grasped view of a rate 
structure 

In any case, there is need for improv 
ing the technique of mapping freight 
rate structures 

Raifroad First Class Freight Rate Slruc 
tiires 

Figures 4, 6 9, 10, and 11 employ the 
interpolated isophor technique, showing 
Wisconsin’s structure of rail first class 
freight rates to/from fiic maio*' 
port centers as of 1952-1953 

Figure 4 shows the rate structure W- 
tween all Wisconsin rad stations and 
aiieage Onl> very broadly is the 
tern one of concentric afcl« which 
should prevail if rates iiicrcaw uni 
formly m all directions from Chtrago 
The capricious path of isophors is illos- 
trated by numerous examples 
instance, the rate between Milwaukee 
and Chicago is 108 cents per 100 
Just north of Milwaukee (on t c i 
routes along the lake shore) the rate i 

creases abruptly to 129 Between the^ 

twovaluesralesof 112 , 122,an * 

quoted elsewhere in Wisconsin 
closely spaced just north of hhlwauk^ 
these isophors diverge to the w«t the 
126 and 129 isophors are parallel to a 
point beyond Hartford where le 
isophor bonds sharplj Borltorl 
tho 126 rsophor bend, sl,srpl> 

Simdar a-anat.on 

ol^rphoi. eg.HSandlM 153 and 
159. 185 and 190 Olivioosll 


particular Structure, rates increase differ- 
entially in different directions from the 
focilat) 

The complexity of a freight rate 
structure is illustrated by the profusion 
of lanthms on Figure 4 on which every 
existing rate quoted for any place m 
the State is represented. For the sake 
of simplicity, most maps to follow are 
not in this respect, complete replicas 
of Wisconsin's rate structure Only 
selected isophors will appear, m order 
to present more clearlj the essence of 
the structure The total visual impres 
sum of subsequent maps therefore can 
not be comparcil dircctlj with that of 
Figure 4. however, the complexities of 
isophor patterns ate comparable 

Figure 6 shoivs the structure of rail 
first class rales between all Wiswnsm 
shipping points and Milwaukee Tliere 
IS some tendency tow-ird a concentric 

pittcrn yet sharp irregularities in many 

isophors indicate that increase with dis 
un^ .pparentll- » not tonsutsnt m all 
dinotion, Pn>ei« »' '"'s'’' 

d.coutothono’l'' «(«1 »»lth*=t and 

vmth of Milwaukee show marked vana- 

wght Bupposed that plaooa on 
a ditccl mute to the Eooal cit> of the 
stnieture leould have io»ee rate, than 
„,ghbonug place, not on each routes 

This,, not true For .ratu.ee, F.ipire 9 

.boo, Fort Atk.n»»' to have a loteer 
rate to M.l«ankee than doe. Eagle 
«h.ch ., not only on a direct route but 
eloeet to M.lnaukee r.guro 9 
obo reveal, .harp ,tr«cto™ ro"f “ 
betecen too places on wpara c direct 
„„te. For eiounplc Columbus and 
M-radmll are o.i d.ttet route, to Md 
»raot.e. .n Ian the.r reule, converge at 

M.l.-iukee ., 86 cents .h.le that of 
Cotombu, e 100 cent, Note the steep 
j™i„„.b.t.e.n R.1.1 and Klerennlle 

5,Figo,.8ss.ell„FiiI“re3 
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The structure of rail first class rates 
around Cntn Bay (Ftg 7). Suf^tor 
{Fig 10), and Duluth (Fig 11) rev*eals 
the same general arrangement a ten 
denc) to^'ard concentnat> but strange 
deflections in and congestions of iso> 
phors There is an anoina)> in the 
Superior structure north of Milwaul^ee 
sshere nine stations on t»o different 
railroads have a 186 rate, m sharp 
contrast to the 214 rate prevailing 
around them This actually represents 
an error in the published tariffs.'* In 
the Duluth rate structure the 159 and 
196 isophors are particularly distorted 

Inspection of the foregoing rail rate 
structures around five focal points re 
veals the structures of isophors to be 
very asyTumetncal Rates do not to 
crease consistently with distance m any 
one direction, or similarly in different 
directions. 

To understand what appears to be 
capnciousness on the part of rad first 
class rates one needs to consider three 

“Since determining the eauct rates to Supe- 
nor for all Wucoctsui points required scveiat 
computations it vas hnt thought that ao emr 
bad been made tn computations howew Mr 
Ivan A. Sherman cbe^ed the computabo-B, 
found them to be correct, and renfied the cun 
elusion that tbe tanils quoted rates for dns 
email area out of harmony with tbe general rate 


principles which apply in the philosophy 
o/ rate making adhered to by the rail 
roads m this nation (a) the •‘grouping" 
pnnciple, (b) the ' short fine distance" 
principle, and (c) the "rate step" pnn- 
aple. 

The grouping principle enables rad 
roads to simplify the publication of 
class rates Theoretically, if all rates 
were assessed on the mileage basis, a 
separate rate would have to be pub- 
lished between every pair of shipping 
points in the nation As a result, 
each freight agent m the country would 
have to refer to volumes of tremendous 
sue to determine rates on shipments 
lo/from his depot By treating sev era] 
proximal stations as one the railroads 
greatly simplify their rate tariffs In 
essence, the grouping pnnoplc declares 
that all the stapons in a group take tbe 
same rate to any other group of stations 
The group's specific rate is computed m 
terms of the group’s ‘ control point'* 
which often is the largest settlement m 
the group’s area. Figure 12 shows the 
location of the 67 areas of staoon 
groups which the railroads proposed 
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transported without transfer of lading 
In application this means that a dnp 
mcnt needing to move from one rail 
road to another would have to move 
through interchange points which the 
railroads have established, analagous to 
"transfer stations" on a atj's rapid 
transit sj-slem For this reason alone, 
rate structures could not be expected 
to be concentnc around a transport 
center unless numerous railroad routes 
extended outward from it radially 
The third pnnciple followed bj the 
railroads is the guoitttg of rales “tn 
steps " For instance, no tnlerslale rates 
are quoted on shipments of less than 
40 miles but from 40 to 100 miles the 
rate increases in steps of five miles and 
IS computed m terms of the distance 
between the control points of groups 
For distances between 100 and 240 
miles the steps are 10 mifes m length 
they are 20 miles long for distances 
over 240 miles /Rtrartotr rates m Wis 
consin are quoted in terms of five mile 
steps on shipments of 100 miles or less 
and of 10 mile steps on shipments ex 
ceedmg 100 miles 

Such methods of computing rates b> 
railroads have evolved gradually over 
the >cars and have been permitted by 
the government commissions. 

The group-area phiIosoph> portrayed 
b> the patterns of Figures 12 and 13. 
the * short line" principle and the 
philosophy of increasing rates in steps 
are fundamental to the understanding 
of the isophor maps of class rates pre- 
sented in this study, and are excellent 
examples of a cultural geographic factor 
(philosophy of rate-making) operating 
to influence the locational pattern of a 
geographic element, the freight rate 
structure of Wisconsin 

Truck First Class Freight Rale Slruelures 
Maps of W isconsin structures of com 
mon earner truck rates are shown in 


Figures 14-18 Admittedly, more traffic 
probably moves by prteale truck and by 
contract truck, but it is impossible to 
construct rale maps for such flow The 
structures of rates to/frora Chicago 
(Fig 14> are represented by selected 
isophors and reveal more irregulanties 
m the nearer rather than the distant 
portions of the State B> contrast, the 
structures of rates to/from ^ftlicaukee 
Green Bay, and Superior (Figs IS, 16. 
and 17) show surpnsmg concentncitj 
The Milwaukee structure (Fig IS) is 
shown m its entirely, i e , all isophors 
are drawn For the sake of simplicit>, 
alternate isophors have been omitted 
on Figures 16 and 17 
A different philosophy of rate making 
has prevailed m determining truck rates 
The trucking authonties in contrast to 
the railroad men, proposed to the com 
missions that truck rates be computed 
generally m terms of airline distances 
rather than the "short line-involving* 
no-transfer-of lading' pnnciple This 
is the mam explanation for Wsconsm s 
truck rate structures being more s)-® 
metneal than the rail rates Neverthc 
less the fact that truck rates, like rail 
rates increase in shorter steps for short 
hauls and, on interstate shipments alao 
respond to the location of control points 
means that the interstate truck doss 
rate structures for Chicago and Duluth, 
Figure 20, tend to be less symmetrical 
in their inner areas 

Gass Rale Nodal Regions 

Synthesis of rail rate structures and 
truck rate structures just presented eo 
ables the delimitation of nodal regions 
around the five focal centers Figure 18 
The nodal region for each focus was 
constructed bj delimiting all shipping 
points linked by a lower rate to that 
center than to any other For example* 
the first class rail rate per 100 pounds 
from Madison is 126 to Chicago, 
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rntw" However, in the immetllale 
of each focus the truck rat« 
arc fewer Chicago and Duluth Iwvc 
no such ••truck advantage "g.ons .« 
Wwconstn, and Superior's is small I nc 
Milwaukee noilal area in which truck 
MTb* resdff « irminded tl*>t ,•*“ 
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rates are less than rail rates exceeds 
Green Ba> s which m turn exceeds 
Superiors At least m the structures 
mapped herein it appears that the 
larger the transport center the more 
extensive the area in which truch. trons 
port has a favorable rate differential 
over railroads WTiether this pnnciple 
la true or not for other trin«port centers 
in the State and in the nation is vet to 
be investigated 

The extent of the truck nodal regions 
wathin the rail nodal regions noted above 
relates to the well known fact that on 
«hort hauls the truck is more effiaent 
than the tram Recognition of this 
division of talent is demonstrated in the 
• pigg> back development m which 
trucks accumulate loads m the hinter 
lands of major rail centers assemble at 
the center are loaded bodil> onto rail 
fiat ears and earned bj rail over a long 
haul to another rail center where the 
truck disembarks finishing its move* 
ment in short hauU to distributing 
points m the center s hinterland 
The second observation is that nodal 
rate regions can have peculiar shapes 
and locauons the most unusual situ 
ations resulting where a nodal region 
involving intrastate shipments is en 
meshed wnth one involving interstate 
traffic. That an> part of Wiscon^ 
^ould have low er rates to Chicago than 
to Milwaukee ma> «eem surprising j-ei 
Chicago s nodal region penetrates the 
extreme «outhwestern corner of the 
State which is »«rved by the Chicago 
Burlington and Quincy Railroad s mam 
line between Chicago and the Twin 
Cities. Milwaukee s nodal region blan 
keB most of southern Wisconsin and 
actually reaches the Mwsus.ppi River 
at two places (a) in the vianity of 
Praine du Chien where rates via the 
Milwaukee Railroad s direct line to 
Milwaukee are lower than the Burimg 
ton s rates to Chicago thus fragmentmg 
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the Chicago nodal region and (b) m the 
vnonitv of LaCroese where another ^ 
rect line to Milwaukee has effected 
lowCT rates than to the other four 
centers 

Even more unusual is the relative 
location of the Duluth and Superior 
nodal regions. Duluth s extend* much 
farther south In spite of the fact that 
Duluth Itself IS west of Supenor its 
nodal region also extend* farther east 
than Superiors Superiors nodal re- 
gion actually is an aggregate of «ev«al 
fragmented areas within the Duluth 
nodal region. Incongruous as it may 
seem Figure 18 reveals that shippers 
and consignees m most of northwes ern 
Wisctsnsin have lower first class rates 
on shipments lo/from Duluth Mime- 
^ta than to/from Supenor Wisconsin 
Comparison of Figures 10 and 11 
veals that even outside the Duluth 
nodal region rates from Wisconsin to 
Duluth are generally lower than to 
Supenor For example comparaO^ 
rates for selected points are presented 
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jn Table 11 A graphic view of th a 
information is presented m Figi^e 1 
a comparative profile of the Duluth 
and Superior rate structures along the 
rail routes connecting Supenor with 
Eau Ciairc Portage Milwaukee and 
Kenosha In the northern half of this 
route the two profiles intersect eight 
times indicating that there ^e four 
segments where lower rates to Supenor 
prevail alternating with four segments 
of lower rates to Duluth The route s 
southern half sees the Superior stw 
ture climbing high above Duluth s 
differential reaches 30 cents m ‘h* 
ity of Oconomowoc shr nks to 2 ee 
in the Milwaukee area and ctpands 
again to 30 cents between Racme and 
Kenosha Similar iniertwmings of pro- 
files would result if the DuMh ami 

Supenor structures were compared along 
other routes At first glance such a 
relationship of structures would app^r 
illog cal unless one remembers that n c 
doited graph portrays an 
structure of rates whereas the whd 
line represents intrastate structure w hicB 
both result from rate computation mclh 
ods which differ in terms o (a) swe o 
group areas of stations and (b) en 
of 8iei>s by which rates increase 
CommMy Hale Siruelurts Coal 
F, sure 21 22 -...I 23 • -Uo- ">► 
oat a, Ireght rat. 

1952-1953 on movement of a #el« 


commodity coal chosen because it 
nioves between more points in larger 
tonnage than any other commodity 
Figure 21 portrays tlic structure on 
coal rates from the southern Illinois 
bituminoHS coal field from whidi most 
Wisconsin localities receive coal The 
originil map showed a confusion of 
isophors in tlic southern part of the 
State for simplicity of reproduction 
10 isophore have been deleted between 
the 344 and 437 rates North of the 
437 isophor only three have b«n tie 
leted The map reveals clearly the rate 
advanugemojed by aoalhaa.tcra ft » 

conam Moil pDo* I"” , a 

or 420 cents per ton Northwarl the 
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manasa at nther '<»'* “'''D’J’ 
but the intreasti a™ “ttbP' “ 

dluatratt. one ot ibt nttipp »E PJ’*' 
dtscusstd otl.t, A .ttep “ 

implied by the congestion of thw is^ 

phSa bitaeta ""“'‘'’hV 

hv a 25 cent differential (!« 

”T?95 «0, Uy ™.-t a 

mnlle grad cut uppeu" to proud arrosi 
S ctumi port o" o< •'>' 

Rupd. oPd Or"" 

Ba, whtru thtra u u- No* 

« \el here the rate increases 

ZSy";„ar.Elu..D.-r«m«Sto«S 

a d Amutul of 30 touo Ptr too 

The lowest rates on Hgtire 21 occur 
-* tnnif the Uike Michigan sliore but 



Ficis. 20 (upper left) 21 (bver left) 22 (upper ngbt) »ad 23 (lower nfbt). 


tn the State 47 cents lo«er than Mil 
Yankee s 12 cents letter than Racines 
This concession was granted the Beloit 
area b> the I C C in resptmse to vigor 
ous persuasion by manuractural in 
terests in the Rock River \atJe} and 
IS of significance in perpetuating this 
small industrial belt as one of the na 
tion s more intensely devel^ied in 
dustnal nodes.** 


The complexity of the structure on 
rates from iltixauiee almost defies 
description (Figure 22) The original 
map was so intricate as to be illegible 
in reduced form The map reproduced 
here omits two-thmis of the tsopbors m 


“For further an3l>-sn rf this adjustment on 
etal rates see Joha \V Alexand^ Ctot'nP^J ^ 
ifanafattiiriiig ttt lie Rock Rner I eLey 
aity or W (scoQstn Scho^ of Com-merce, Bi.o^ 
irf Business Reearcfa ServTce 1949 pp. 163"*^ 
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an effort to portray the major struc> 
tural characteristics which reveal aa 
asymmetncal arrangement of rates very 
3ow to the northwest For instance 
the rate from Milwaukee to Madison, a 
distance of 90 miles, is 208 cents per 
ton, but m a northerly direction the 
20S rate carries 200 miles to Wittenberg 
Two hundred miles west of Milwaukee 
the rate is 278 at rrainc du Chien A 
278 rate in a northwesterly direction 
carries as far as Woodruff, almost to 
the Michigan border It is difhcidt to 
explain all such idiosyncractcs m the 
freight rate structure Howeiicr, ccr 
lam factors can be identified For 
example, the northward looping of iso- 
phors in the eastern portion of Wisconsin 
(eg, the 213 isophor) is due to the 
competitive position of other coal gate- 
ways such as Green Bay The rad 
roads with the approval of the Com 
mission, have given Milwaukee a favor 
able competitive rate in Green Day’s 
hinterland The result is that some 
communities m eastern Wisconsin en 
joy lower rates on dock coal from Mil 
Waukce than do communities closer to 
hftlwaukec but located in southwestern 
Wisconsin The strange pattern of iso- 
phors in north central Wisoonsin. like 
a prong pointing northward, is the result 
of what rate analysts term ’ hold 
downs” to give manufactvnng firms 
in the Wisconsin River Valley com 
petitive rates as compared to industry 
in the Fox River Valley to the east ** 
The same pnnciple his been observed 
already in the case of the Rock River 
Valley on Figure 21 
Anotlier unusual aspect of a rate 
structure portrayed by Figure 22 Is the 
negative anomaly SO miles north of 
Milwaukee This is one result of the 
"equaluation clause" which, m the 
ivords of I%an A Sherman of Wiscon 

“Mr Ivan A Sherman in personal Inltmew 


sins Public Service Commission, "per- 
imts railroads to equalize without undue 
discnmmation the rates to destinations 
from more distant ports or to reduce 
the spread la rates from more distant 
ports over tht»e from nearer ports but 
such equalization or reduction in rates 
shall be to a level not lower than the 
rate that would be produced b> the 
scale at SO jver cent ol the rate-making 
distance from the more distant port." 
This equalization clause has been in 
effect for decades ever since Appa 
taduan coal began moving through 
Wisconsin s ports This clause states 
another philosojihy of rate making 
which, as a spatial v*anablc is both a 
cultural geographic factor and a geo 
graphic clement 

The coal rate structures portrayed in 
Figures 21-28 are unique m the United 
States according to the Wisconsin Pub 
he Service Commission In no other 
state IS there the overbpping of so 
many rate structures on coal move 
ments. 

To the absolute rate values on Figure 
22 should be added $3 45, the rate on 
coif from the Appalachian field vu rail 
and water to Milwaukee Appalachian 
coal moving via the Great Lak« to 
Milwaukee, Green Bay, Superior, and 
other Wisconsin ports is termed "dock 
coal ” The rate on "dock coal ’ to 
Madison would be S3 45 plus $2 OS 
equalling SS 53 which has a difftrentiaf 
of S! 58 above Itfadison's S3 95 rate 
from southern fllinois This is a major 
reason why inland consumers who do 
not require the higher quality Appa 
lachnn coal prefer the Illinois product 
Wisconsin s major nodal regions in 
terms of "deck coal commodity rates 
are shown m Figure 24 which is based 
not only on Figures 22 and 23 but also 
on individual rate structures constructed 
around all other important coal ports 
(Raane Port Washington, Sheboygan, 
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ManilOTroc, Mannette. Ashland and 
Supenor) In cvcrj C3*c tht transport 
charge from Appalachian coal fields to 
lake port was added to the charge from 
lake port to Wisconsin points Nodtl 
regions then were delimited in terms of 
o\er all rates from coal fields to desti 
nation 

The large blank area on Rgurc 24 
indicates that the pattern of dock coa! 
rate nodal regions is more complex than 
the construction of class rate nodal re- 
gions. Figure 18 levcals ro areas of 
o\-crlap everj’ place in the State can be 
ascribed to a single nodal region This 
IS impossible for dock coal rates Nodal 
regions maolamg no oaerfap arc out 
lined m Figure 24 and, in the aggregate, 
comprise lew than half of Wisconsin 
In mo«t of southern Wisconsin a station 
1 $ likel> to enjo> equatl) loi* rates on 
dock coal from at least t»o. and often 
more, of the coa! reeei\nng ports. This 
appears to result from at least tso 
au<<s (a) Transport charges from the 
Appalachian coal producing fields are 
quoted for groups of Wisconsin ports 
rather than on a distance basis. Table 
III illustrates this point with data on 
shipments from Pitt'burgh (b) The 
equalization clause (mentioned earlier) 
enables railroads to quote equal rates 
between a pomt and two or more ports 
However, when rates on Illinois coal 
are considered, all of Wisconsin is m 
the Illinois fodal region excepting the 
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extreme north fi e , northernmost por 
tions of the nodal regions ascribed W 
Green Ba>, to Mannette, to Ashland, 
and to Supenor) and the com 

munities ha>nng ports receiving dock 
coal (Raane, Milwaukee Port Wa«h 
ington, Sheboj-gan, Manitowoc, Green 
Ba^. and Mannette) 

Surrrnary Cemments 

1 Maps of selected components of 
Wisconsin’s freight rate structure, on 
both tJtierzlaU and trtraslcie shipments, 
reveal that rates varj markcd!> with 
distance Isophors are not spaced at 
regular intervals. 

2 The maps reveal that rates var> 
grtatl> with diredion Isophors twist 
and bend, the> do not follow circular 
paths. 

3 The explanation for these patterns 
or locabonal arrangements of rates is 
found, in part at least, in the philosophy 
of rate making which the railroads fd 
low Five important aspects of this 
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philosophy have been shown to be 
(a) the grouping principle, (b) the short 
line principle (c) the rate-step pnn 
ciple (d) the equalization principle 
and (e) the hold-down principle AH 
five policies help efiect spatial differ 
enccs in transport charges 

4 Freight rate structures can be used 
to define nodal regions which may be 
useful in analyzing functional regions of 
the more important transport centers 
Such nodal freight rate regions may be 
based on class rates or on commodity 
rates 

5 Many problems posed in mapping 
isophore remain unsolved Should an 
isophor be constructed in only that 
part of the state where us value is 
quoted as a rate thereby dant,hng 
in other parts of the state or terminating 
against other isophors? Or should an 
isophor once plotted in the area of its 
rates occurrence be constructed con 
tinuously across the state wamuining 
its position relative to the other iso- 
phors’ Should isophors be constructed 


for every value of rate quoted or should 
only selected intervals be represented? 
The latter alternative often leads to the 
predicament Hhcre a cons stent inter 
val cannot be maintained where no 
rates exist for some values ishich would 
appear in a consistent scale of intervals 
d Logical steps m further research 
on freight rate structures include (a) nn 
investigation of causes (other than the 
five cited in No 3 above) behind the 
strange structural patterns and devia 
lions of the isophors from concentricity 
(b) a study o( the actual movement of 
goods to determine the degree of con 
foraiance with the nodal regions as 
defined m terms of freight rate struc 
tures (c) research into the influence of 
freight rate structures on the location 
of economic activities and vice versa 
(d) additional commodit> studies to 
appmse their similaniy w th the class 
nte structures and (he coal rate struc 
tures. and (e) experiments with tech 
niques for mapping freight rate 
structures 



SOME ELEMENTS IN THE STUDY OF 
PORT GEOGRAPHY* 

CVIDO C MTiGESD 

T he literature of port geography haj become more abundant in recent 
} can both in the United Statei and m Europe The subjea nutter has 
been concerned chiefly wth certain functions of ports or with the 
geography of speafic ports, but there hast also been mediodological dis- 
cussions In this article the author would Lkc to bring into focus some of 
the banc elements of port geography — port, earner, cargo, hmterUnd. fore- 
land, and mannme space — and aiutyze them systcmancally as they apply to 
seaports ' This is not a final and all-mc!usi\e statement but is intended to be 
another step in the formulanon of more dcfinins e general pnnaples m port 
geography 


Tire Post 

The port is the place ofconoct between land and mantime space, and it 
provides semces to both hinterland and nuntime orgamzaDon. It is. there- 
fore. a knot where ocean and tnlaml transport lines meet and intertwine. la 
pnmaty funcoon is to transfer goods (and people) from ocean vessels to 
|land or to inland earners, and vice versa Traffic means life and prospoiry 
not only for the port but also for the aty and region around it Thus it ts 
mcMtablc that a dynamic port will seek to attract as mudi traffic as possible 
from wherever it can, and will frequently come mto compeanon with other 
ports The ongm and evolutioii of a port and its ability to attract traffic of 
any land at a particular tunc arc based on a complex of physical and human 
faaors, which can be categorized but wbidi must be studied carefully m 
each cue. 

* TTui B Ac bal inde m a lencf ob poo geosophy limTmg {tmb a pn^ect jpooaffl jwndy 

by Ac O&e of Nani RcaarA aod Ratten. Tie Sole Umravty ef New Joicp Repeolixticie ■» 
Of S) pm u pemmud for any purpoK of Ae Ucsed Sates Ccmxemest. 

* Tbe reader B reforal n Ac fbllirwiiig caAer arodet by Ae writer sa wtiBh nnoos ctfifS P 

of port arc dnnmcit , "Sotdeaaz A» Example r>f Oua^g Port Funcoooi." Cofr Err-. 

45 1955 pp aiy-i4j to aoBixB iramert.payi et iraraQt.payi daiu I caide des pam.** Err 

dt “ta Pm Or/m ~ VcL it No iiy Frbrauy 1955 pp s le* "Tbe FunctMsil Dentoprocs of 
Ae Pott of Hamburg." TTjdafc rmEicn rtSmkCe^ Vol-eT •«« pp. 1 1 j-i»- "Ibe ProHr® 
of Haaeriand aad Rjrehnd Aa rtusoared by Ae Port of Eon Cnp„ Vot Ji. 

pp « 16. 

> Da WncBiD u dtatrmaB die Department ef Geocraphy at Ru*eers. "fhe 
Stale Utuveraty New Brnniwid, N J 

‘Same EUmemls in tkf SttJyofPort Grograpky' by Cnuta G Veigntd Reprinted 
from Ceografbictl Reniev lot XlAlIt (Apnl pp 18 S 200 tnlk permissui* 
0/ Ike editor 
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Among die physical factors iiicjs obyioiuly of outstanding significance 
Ideally a port, aside from suSnent space for jo operationj, should have 
among its attributes ea^ entrance, deep water, a small adal range, and a 
climate that will not hamper port operations at any amc of the year Rarely 
can all requirements be met, because mantune sersaccs may be needed m 
locations where human considerations outweigh physical Sites can be modi- 
fied by man if the need is peat entnigh For etample. in Saudi Arabu crude 
oj IS loaded by means of pipelines m open roadsteads, and ships have no 
protection agaimt wind and sea One might even mention the construction 
of temporary port faahties on the Nomundy beaches, where mihtary 
necessity overbalanced all considcranons of cost 

The ’‘World Port Index”’ recognizes eight types as suflicicnt to cfassify 
all ports of the world Coastal ports and nver ports can each be divided 
mm "natural” and "tide gate” types the btter being provided with locks or 
other devices that isolate the port area from the uda! effects of the open sea 
Moreover, coasta l pons may be of the “brcafcwatcr” type and nver pens of 
dig "b asm” type, bocli of which have protective construaiom or cxcavs- / 
tions thafdo not close off the port area Finally, t here ar e the "canal or bke” 
type and the "open roadstead.” the former having a situauon on ibe mtenor / 
part of a canal or lake connected vneh the sea by a navigable waterway 

“Situation” os 3 concept that may have either physical or cultural impb- 
ations It IS one that has been significant throughout the developmcnc of 
ports The term "situation" implies a relationship to other factors, of which 
there may be a large number Because many of these factors are not static, 
the relationship, and therefore the meaning of "situation." may be under 
constant change Tor example, the sitiuaon of a port i^ related to the physi- 
cal landscape, it may be an "inicnor'* port away from the open ocean or an 
“ntcncr'^pan, directly oil the coast* HistoncaJJy, mo« of the great ports 
have been mtenor ports, because sailing vessels needed protection from die 
Weather and a few days* dificrcncc in travel omc was not important More- 
over. ships were small, and cstuancs were deep enough to be no hindrance 
to ocean traffic. Most important, before the budding of railroads and ade- 
quate roads land transport was diffiaih and slow, so that a seaport located 
as far inland as possible was at the same tunc a regional capital that not only 
provided manume and land truirport but possibly performed political, eco- 
nomic, and social funenons as well 
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Modem lUMCanon. ho^vc^er. hi. brouEht pive problem, to pot. not 
on the «»4ore.. Ship, ire Utger. and openimg con. ire conr^tl) ineici^ 
mg Shipper, nmt &n i=d ei.) lecen m pom inj i ripiJ 
htoy mtenor pom ite pUgned «i* mideipiate depd. of dunncL Kthm,^ 
nnon. ind flnctmtmg .oter Icel. ofien ipproiche. ind dejnmim on 
nude onl) it high ode. ind deUjn ite con!) Ihi. i port mch a. U Hijm 
It the month of the Seme cruity. hu ittricted mote ocean tmffic than older 

ports upstrcani r 

It u. however, the never-ening and constantly changing patterns M 
human acttvit) that ha\e had a continuing influence on nmanom In l 
seventeenth and ctghtcerih centuries Bordeaux was ideally located for trade 
and traffic betw-een France and its possessions m the West Indies. Port h-o 
flourished, as d.d the enure region. Yet in the twenoeth century Bord=a« 
finds Itself m the badraater of ocean transport. There are man} reasons for 
die change, largel) bejond the control of the port and its admaiistiation 
For example. Napoleon deeded to encourage the growing of sugar beets m 
northern France, m order to rtdjcc the eoanny's dependence on cane r-gar. 
unponacon of which was threatened by the Dntah blockade. Bo'oeau* 
had been a pnnopal importer of cane sugar, and run) refineries 
cated m and near the port area, most of which were esTiimaDy I quidated. 
Moreover, the Industrid Resolution bad lO greatest impact m Northwestern 
lufope. and the Channel and Nordi Sea ports became the chief termaab 
and ports of call for the important sea routes connecting Europe with other 
connnenti. Hie situation of Bordeaux, therefore, u no longer fivorable with 
respect to die major w orld patterns of ocean trade. The port, once of na- 
tional importance, has become pirdy regional 

1 It appears to be the human {actor, then, that is paramount in the nse 
land of ports. Hu faaor may range from world activity over wh.ch 

the port has no control to decisions of local admuustrators and port plan- 
nm. Between the elevcndi and fifirrnih eentunes ports on die sho’es of ffic 
' Meditoianean became pxwperous through shippmg and commerce, chicflv 
as mtermedianes b etwe e n the Orient and Northwestern Europe In the fif' 
'ceendi ceumry, howeser, dienseofdse Ottoman Turks and accompanvmg 
piracy made the tradiconal trade routes hazardous if not impossible to use. 
Moreov er, the djcovery of the route to Asa round dtt Cape cf Good Hope 
created a safer and easier seaway conneceng Northwestern Eur ope ilrectly 
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to competing ports, traffic Rotterdam might not have been able to 
recapture. Extreme cauDon and conservatism rr«y have the opposite e&cx 
and stagnate the life of a poa and its mbntary area Eiilure to provide 
ccitam ftrihnfs. perhaps because of o\ crreliance on established reputanon. is 
likely to divert traffic to competing ports that can provide the services and 
are probably eager to do so 

The study of the human {actor m port devdopment can also be ap- 
proadied sj^tcmatically Economic, polincal. and social forces can be dis- 
tinguished, all operating individually or simultaneously m coiytmcnon. For 
example, die cxcepconal enterprise of die merchants and shippers of Ham- 
hoTg, trho early established coznmemal contacts ihroughour the svorld, and 
tsho succeeded also m local operations, contnbuted immeasurably to the 
contmued success of the port despite such polincal sethacks as the mo 
World Wars. PolitKally, the stars were only temporary, though severe, 
to Hamburg’s development, but other pohneal factors had loagcr- 
lastmg efiecis. The £ict that Hamburg cnjo> ed for many centnnes a cfoasi- 
tndepcndciit stana and later compete pohocal fieedom as a city-state nude 
possible fill! economic exploitation of aty and port. 

Frequently the ec onomic and p oliccal fe ctors-a je interiocfced. as, for 
instance, m the growth of Nlaisdlles into the largest seaport of France. In 
'the mneteeath and twentieth coitares French colonial expanson m A&ica, 
and espeaally m Algeru, created dose economic and pohtxcal aes between 
I the tw o French shores of the Mediterranean, and Marseilles became the pna- 
apal gateway for French-Algenan traffic. Moreover, the constroction of the 
Suez Caiul was mom'ated by bodi pohneal and economic conadcranons of 
a scope far bej ood the local tnterests of MarsalJes. Yet because of die &VDr- 
jable locanon of MaisciUes wnth respect to French so transport to Asu by 
sraj of the Suez Canal the port bcaefilod enormously whsi the ranai was 
opened In addition to being the dc-f contact point of France wnth Algeria, 
It soon became Franct's threshold to Asa and French rp ftyira} possesrons 
there. 

Sooal forces acting on port derdopment can lie as decisive as economic 
and pohnol forces, but their inffiieoce may not be as continuous. Eiurgy 
and foresight had mudi to do with Hamburg’s evtjfuooa as a port, but at 
certain periods progress was hampered by difficolttss i-r r^Traring foom the 
guild system. Quaiicls, jealousies, and mtngaes among the goJds postponed 
or dowed down d» growth ofmamdagaring. evtai m banc port m- 
djstnes as shipbuildjig A hostae attitude toward mdasmahzation m da 
nmctcemh century on die part of die policy-making of merchants and 
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ihippct! furthct dcUyrf a gmml pUrnimg scheme for a Greater Hamburg, 
finally teahaeii m the ttventielh century e„„„„ 

bLust tite analysts of a f«,n can be based on a great «nety of erttero. 
many cUss.fiea.ton. have been devued and ^ployed 

bas/for such terms a, •■nverpoG.' "coasul port, or ; 

national or local patterns of human aetiuity yield a dasifiaoon of p 
.nternatt’onal, eoloL, nauonal. regtonal. or l^acal 

m-iuTof aenvtty. such a classif, canon „ ^ on “ It 

and fotebnd. i ,s eeonom.e 

vancty in the nomenclature of ports The name o p ^ 

km^cd may be applied, such as pecro cum. port ts 

done with the greater part of the cargo "“Y „ 1^„ | 

mdustnal. commereral, transit or rrrmrh pmeor. fimBy. P°^ 
n^ed according to the typ o of these cliisifica- 

patterns, such as passenger. liner, cramp. .-Kiractenie the port ac- 

noni ts based on spcafic cnceru th« can be pot mto 

cording to a predominant funcoon Howeve . . j j regional 

ntote sLoneclassif, canon Thus 

^:;:;:tm^;7e:.iTa'.srw'^^»-e 

^treet;n.S;Tn:ot:£pG™f« 5 o^^ 

from ocean vessels to land or to I ofjic primary function As yet it 

tions discussed above apply to importance to the various 

has been impossible to assign a i* Mrtnofromhasbeenfomiulated. 

e„,e„aempWed.andnoun,vetsal class, fenon of pom !» 

Tire CawueR 

n,e eastme must be considered tot also tefiect 

special construction affects port opera ptysical conditions of sea 

distmcttvc types of commodity passenger Imers and so on is 

lanes The classical division into tramps. * P ^ oil unkers of 
of limited value at present, but it is construction Only a 

more than 100,000 dcad-wcig t tons canaccommodatc shipsof i t 

handful of ports. San Francisco disappear from 

sue Although th is due, not mean to»maU°;i 

Tntie Zonci (Cunbfidge Md 195®) 
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Ac oaans Urge impoitmg pom »t !1 be forced to ntode^e 

thetr frctltner either by deepemtig the chrtinel epproacher or bj ptoTidiog 
ptpehoes to mtiom rrhere th- reatet depth retll ahon toi mpOTtitm to 
discharge cargo Thut the port it (iced tvith ioKntg a problem that tedodei 
both sire of teasel and apeml equipment iieed-d for loadn^ or utJoading 
The sopettanker is an extreme case hot the problem of UrgCT ships and 
Jmer channels has been vnth pom for decades The prmapal queroon is 
whetlicr dredging to cemin 6 e^ a economially feasible m viesv of acnal 
or potential fiow of traffic through die port. 

The c% oluoon of specnlaed ships has also had to be taken into account 
by port planners m connection widi the provinon of specialized equipment. 
The petroleum tanker u but one of tnan> kinds of s cacls for which special 
Bolines must be provided. Bordeaux lost most of i» b an a n a imports to 
Nantes because no unloading faohnes were availabl- and it was m daneier 
of losing part of ta vegcable imports unnl the deanon was made to pro- 
vide the port wnth an air-conditioned transit shed and modem onloadjig 
equipment for fruits and scgetables Subsequenil> the port recapmred its 
unporonce in tbs specialized mffic- hanaaa tinpore rose from about looo 
tons m 1954 to more than 6000 tons a 1955 and imports of other fruits 
and vegeables from 20 000 tons to nearly 24 000 ^ 


The Obgo 

Three aspects of cargo are of basic concern m port geography vobme, 
nature, and cLrcccon of Bow Generallj two lar^ classes of msrchandjc 
are recognized- Bulk cargo rooscs unpacke d an d can be npK^ly ttansfeircd 
from one amcr to another widi a mmimii m of handling if appropna re 
I ^dimcry is a vailabj e Sudi bulk ozgoes, therefore, as gram, ore, crude e J, 

' a^ coal represent the largest mnnages of goods handled m ports, bar they 
1 are much less significant than general cargo m gjvmg the port viability Fot 
examp’c, in 1955 Hamburg imported 4.3 million tons of crude oil, wbch 
was somewhat more than on-“-fourrii of all irnpom ahhough tbs large ton- 
nage boosts Bk traffic statistics of the port a^ thus its compeenve stand 
mg It affects only a small part of the labor force because of the bghl) 
mcdiamzed tTnlf« <^TtTg 

It u die general caigo movmg m and out of a port th^r requires a diverse 
labor force. This category comprises evetyiL mg that u not cara-d m bulk 
aT^r^ dius encompasses a miJntude of commodities patted or unpack w h 
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^hicti inuit be bndW inJiMdo.lly It it the detire of every port to handle 
a, much yeoml cargo a, potuble m otje. to maxinme local emploi^em 
Tha achievement, hovvevet. may not tenth in tbe maximmng of local ot 
tegional income, but the ptopottion of genetal cargo to toed tonnage n 
mneh mote valid meamte of pott ptoipenty than total 

The geogtaphet „ abo tnmtetted tn the ongm and desnnamn of ie 
cargo bo^reoming and outgoing ^ pn" ''kf » * ^ 

mg metchandite obvlon.ly ha, much tetmovvxt °rTe “ 

for e.vpan,lon ami development than one tht^gh ““ 5 “^ j. 

and from intettot area, Metchandue movmg thtongh the 
natd tide can be eategonaed geographically a, (t) “ 

pott ot mt, or dmimed 

pamng thtongh the port in trannt j , going 

(5) incoming good, marketed both po V , dc no 

coods coming twth from pore or aty a Irtvei the port in 

sijch differentunon can be nu<lc nfamen and forcbmb 

v«seU and attention muit thui be foojscd etscntul to dis- 

,n applying thetc three ^ 

tinguish betw-een impora and expo D^nne, m touthvrettcni 

of mtrchandtte.r^r example m the ^ ^ „ 

France none of the major impom P imporu re- 

dnpped “‘“'"'Y'’ *" n eonnimed by a fe* laiTC port 

maiminlheunmcduteporta ea f^t t chemical 

mdujcncs These importi mdo P P tjjjsc piano 

factory, iron ore for a tnetaUoc^ L,rt.*of the port, on the other hand 
and for otlier local induitnes The '^P^^ products from the Landes 
fall chiefly into the lecond cattgory J' myonDc to overseas desn- 
pnm fo Ju .0 .be "o'*, -I” nor^m^ 

nations Thus the port of Dayo m other words the import 

a transit point for its pnnapa wpo ,o immediate surround- 

hmterland is restneted large y to t P® , ^ Landes about halfti-ay 

■ng. »betea, ... expon hinterland exmnda m.„ <»= 

to Bordeaux. 

THE Hi>rrti>tANOs 

*wx« rn the treat vancty ot nin- 
Thc cargo daswCcation brings desenbed as organiifcd and^- 

tetbnd, of a putt A ' J .ad, a port by of “'“P”'’ 

vebped land , pace »h.eh „ connected vim 
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lines. 2nd ^hich receives or ships goods through that port. A port does not 
ccccssanly hav c exclusive claim to any part of its hintcrbnd. and an inland 
area may be tlw hinterland of several ports For example, pons on the 
Mediterranean and on the North Sea have competed vigorously for Aus- 
tru’s overseas export Tnestc traditionally has been the sea outlet for Vienna, 
but bcns*een the two World Wats, and again since World War II, German 
North Sea ports ha\ e attempted to capture the traffic. They have met wnth 
considerable sucass In spite of the fact that Hamburg is more than twice 
as far from Vienna as Trieste, freight takes as much as five days to move 
from Vienna to Trieste, and only six days to Hamburg, which has better 
and more frequent maritime connecnom with all parts of the world and 
port fees half those of Tnestc * The German policy of attracting goods 
traffic to German ports by granting prcfocntul railroad freight rates has 
also been successful and has diverted Austrian merchandise away from 
j Trieste and other Mchterrancan ports Furthermore, mdustry in Austru 
has been gtaduaUy decenoaltaed. Some industries have moved westward, 
and many new mdustnes have arisen in western Austria and hav e inaeased 
urban population there Smee western Austra has better transport connec- 
tions noriward than toward Trieste, more of its overseas exports now move 
toward the North Sea 

A diScrent hinterland problem a presented by the port of St. John, 
N B • In winter the port has wt thm its hinterland, m compeauon vnth 
other Atlantic-coast ports, most of die populated areas of Canada from the 
AtUnoc to the Paofie and certain areas of the United States north of the 
Ohio and Messoun Rivers In summer, however, the St. Lawrence and 
Great Lakes pom Cake over St John’s mtenor hmttrland, and the tnbutary 
area of the port shrinks to the Mantune Provmccs, which are economical!) 
less important and therefore stimulate much less traffic. 

Yet another example u the port of Lobito. on the west coast of Africa, 
which until the end of J936 svaj unable to attract the copper exports of 
Northern Rhodesia even though die ocean route from Lobito to the mam 
I nurkets is some 3000 miles shorter than that from Bcua and Lourenso 
Marques, the area’s sea outlets on the east coast ’* The copper companies 

• Hdlien PasduBgo- TncB »I» wstidiafa. laiJ TcrfcebngTjgnpiuiEiiet ProHem. ( 
CaX'V*''«^ Vol 3f (Eaea, ifjj}, WlolntJcn. cjjj pf, U0-34S 

♦>.1.11 KUdKson.TlieHsacf^ndiofSaiaiJt^Cn^ BkO. No.- Otawa. toss, fp *S 

-W A.lnacc»dLS »»aD«r»-'nKPOttofUbm.»na*eBaij:«l»IU3waT Cwr J'" 
Vot 46. t9S* pp 460-4*7 
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of Notthem Rhodoso tad signed “ agremcM for shippnig all “PPf J'f 
way of tho Rhodma RalUvajs so fc east roast, m rrtum .hr nttoad had 
gjmrd low ftegh. raw, for .along ropprr oo. alj for bongo, g coal mto 

the Copperbclt from nimes It services l • t „4 

,c .Ly hr .ha. no area can be rlamted as d« «.rln.w= 
poo eaeep. where spee,al arrangemenU have been 
Rhodesia I. can genenUy be assumed, however. die 0 
Wldi one speefie po« become closer a. .he distance faio. fen 
On die oL hand, die eaten, of die hinjerbnd 

It =?Xl\:oC" 

“Turw'tsTiXpoT.tr.Xn^aLote,^^ 

Xn:^fh:p7itfrpofor;,r~ 

m .his ninse do no. refer in any way .o .he foreign trade °1 

whieh die port u loca.^ of wbedier lO foreland 

port, or moving out of the port, by soa «ga 

IS mie same counoy »' hintetlands is sveU lllns- 

The great range in *e areal w fcnrs »d vegerables in Bordeaoa. 
trated by the imports of crude oil 6o m cent of the impon 

The entire crude-oil import of Bor ao Gironde Estuary, 

tonnage, in j vns ^ ,he port itself Fruit and vege- 

and die petroleum hmtetUnd of j,-„,tjutcd^oughout southwestern 
table imports, on the other han ■ ^ dumbution points m all 

France, and occasional railroad ship g ^ ^ege- 

patts of the country m direct Dunkirk These other 

table importing ports sudi ^ import hmtcrlanda, 

ports also have aU of France as Pais, arc the most 

among which the urban . jqJ vegetables even m Bor- 

imporunt Marseilles xnarkcO Alg«w Moroccan produce 

dcaux when the prices are loww m is ihcreforc mter- 

The fmit and vegetable import hm^ movement 

woven wid, diosc of othc. fench poni » compenme 

depend Urgcly on naion, denend. pnee >no 

ipin.oflhcmportcn .. he sunihrly simple « .“'1'?’“' 

ccnmplT"^ t-po-ed shongh Ih.nhu.g ongi.e.d in 
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sugar-beet areas of Czedioslovakia and Eastern Germany The petroleum 
export hinterUrd, ho-Be\cr, was not only the oil-rcfimng area of Hamburg 
and western Schleswig-Hohtem. petrolcam products also came to Hamburg 
for export by sea from as &r as North Rhme-Westphalu and Hesse, and 
even fiom a refinery m Bremen, Hamburg's ducf competitor Although 
those petroleum p-oducts whidi onttmated m the Hamburg area were 
shipped to all parts of the world, those which came from refinertts in West- 
ern Gcrtaany had their desnnaoon largely m ScandinasTa. especially Den- 
mark and Sweden. In order to find reasons for such a secminglj illogical 
jattem, one must analj'ze carefully an uuerrelated complex of fretors. 

If IS endear that both “orgamzadon" and “devdopmem” of a hmter- 
IjTitl are of great importance. The case and rapidity of connecnon w^th the 
port, freight-rate structure and poLcy, the economic structure of the hin- 
mdand, the frcilioes of the port and the cfiacncy of its operadom, the 
mandme organization m relation to the port and ns forelands, and the fore- 
lands themselves all bear on the sdeccon of the port or ports that are to 
serve as die hmfyrljnt^ j tnanome 

The FbKELA.si>s 

Forelands are the land areas which he on the seaward rde of a port, 
be}-ond aunune space, and with which the port u conoected hy ocean 
catn«s The concept of “fordand,' as opposed to "hateiUDd,” can be ap- 
plied to all ntuaaoas provided trafic u viewed from die port. Orgo that 
amves and Icava by ocean vessds comes from, or u sent to, fordands. If 
cargo amves at a port and is tiamihipped to anmln-r vessel, it has 
come from a fbrdand and leaves again for another foreland. In tha ease the 
port Itself IS the hmtedand for the cargo — it never goo frrther dan 

du transit shed or warehouse m the port. 

Ifr however, cargo u transferred from an ocean vessel to a coastal craft 
dat cannot operate on the open seas, and is taken to another coastal port, 
dntport must be regarded as bong m the hmedand of the port where the 
cargo tranrfec was m ad e - In the study of port geography di^ u no difier- 
cnoe haw mi tha rj-pc ofdupmentand tie transpon of cargo from the sea- 
port to an i nlan d port by way ofmlaad waterways. as most pots 

on or near die seadiore handle both fcmds of shipments, sea and cwttal 
tiafic are bound to overlap The banc dmnjctaon bstwesn b aisl 

fordand La therefore m die type of earner m wLch die merchandise arrives 
or leava— ccasa] craft or seagomg ships. 
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The significance of forelands in port analysis has already been suggested 
A striking illustration o offered b) Iran tvluch as a chief producer of crude 
off m the Middle Lasr has been a foreland of many pom. partiealarlv those 
of Europe In Marseilles more than 9 per cent of the total import tonnage 
m 1950 came from Iran most of it crude oil In 1951 the percentage de- 
creased to less than 5 and in 1952 and t^jj only a fraction of th* port s 
import came from Iran none of it crude o I Tlien a recovery began uhich 
became pronounced in 19S5 (Tabic I) T 1 »e reason for this pendiar pattern 
was the coufftet between the Anglvlranian OtI Company and the Jeanun 
government flic oil industry was nationalucd in tpti all Rnnsh staffwcrc 
svjthdnwn in the fall of that y«r and e^tporis of crude oil from Iran ceased 
for more than two years Tlic dispute was settled in 1954 the petroleum 
industry was reactivated in October of that year and oil began to (low again 

Tlie study of a forehod an be approichf^ either in ttrrm of the port $ 
shipping connections as expressed by number of shipping lines number of 
departures or net tonnage tnovmg m a ccram direcoon or in terms of the 
origin and destination of cargo moving through the port The« approaches 
do not necessarily yield similar results and it is clear that net tonnage is least 
satisfactory In ipl j" more than twKe as much net tonnage left Hamburg 
for FTendi Meditcrratwin pora as for Finnish pom (respectively 6oj j-e 
and 240 712 net register tons) yet Hnland received 50 times as much cargo 
(278 tmetne tons exported from Hamburg to Mediterranean France 141 UJ 
mccnc tons to Finland) Also ro judge from the smaller number of de- 
partures to Mediterranean France (160 tormland 272) ships leaving Ham 
burg for that foreland were bfget on the average tlun those Iwving for 
Finland In otlicr svords mostofihesouihboundshipsprobablyuscdFrcnch 
ports merely as pons of call dchveting an insignificant amount of argo 
from I lamburg and pcrlups loading additional cargo for farther desnnatioas 

Similar rdationihips can be established for amvals and imports or for 
the total traffic between the port and a fordaiid In view of the pnmary 
function of the port ezr^o tonnages are more meanmgfol in analyzing the 
port foreland relationship than the noniber of departures or arrivals either 
of ships or of net register tonnages. A brmlcdmvn of cargo daa bj type 
(bulk general) or nature (ore oranges and the like) will contribute further 

to comprehension of the problem. 

lor deaded analysis, a division ol foreJands is desirable Genoa in gen- 
cralmng for its foreland aaffii^ uses a classificatKm foa c a appropriate and 
ws I fawJritgi tigMdiw Aa>f dltt Fmta unJ IfamnoJt 

lUmburg lajS. 
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Tiscfu! fo' a poT on As central seccon of the oonhem Med-anansan 
(Table H) Furtber re fiarntens an be mads, of coiase, pamoJaily a ^ 
categonss “Ports beyond Suez” and “Pons beyond G braltar ” Table 
sbcTOiT a great increase a mfic &oa 193S to 1955 bertsesn Gsjoa and ts: 
“Eastern Mediterranean and Blad Sa” and “Nottb Amena (Adansc) 
Also evident is a striking decrease tn tbe Des widi European po'ts beyo=<l 
Gibtalar It n apparent tbat changes in the wodd Bow of fuels are largely 
the reason for Genoa’s reonmtanon widi reflect to us fb’rlinds. 

OAa ports will devise d-firent groepogs of forelands, best sa-ted fis^ 
duu traffic patterns at i pxnunlar tane. For Japanese ptrts a divis»ti c» 
fordands mm diose on die “Near Seas" and those chi the “Far Seas,”” tO" 
gether with their snbdivisons. was the most practical before Wodd War 11 

"S S. Cagerr Jsfaaae F^swu Tcads tad Sbpfes a cse Ones! Tnac^ 

PhJJ, t .!j«CTS T «f Cia3g>y. Gaofo >9«9.tp-^ », L-w tf Osi^ D7«- 
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m relation to the then ptcvatling trade and ttaffic patEtra, bnt a teoriena- 
tion of these patterat with the nuny posttsar pohneal and econonne changes 
thronghoot As, a neeessiEte. te^falnatton and EgtoopittB Soil other pom 
may fed It smtaHo to duongnish among national fcteland. “ 

fe same conttnent. and mansoceamc forelands ^7" “ 

de.nedandmtvhat=vetdeE,l the basic concept of foreland remains valid 
and useful in port geography 

MAsmME Space 

Between pom and foreland lie, manrime space Tins 7“ ^ 

ganiaed. not for Itnilf. but a. a reilection bf ecooomm activip, m adjace 

Tam ni-T..me » M.omao m. A».no ” 



CIttmitnjithitm tts) 191^ 

land areas Ship, ply the ^^°d,Sebr"'”' * P*""" 

and with greater frequency ^ attract tralBc from 

JC3 lanes that become avenues of tra . pj, pr near these 

adjacent land areas and promote ” port compctinon u 

avenues have an advantage over pora m expenditures for im- 

keenest in region, of com ctging “ ' „f d„Ss can be justified by 

provement of port fialines and deepen g outlays arc not made, 

expened gains in traffic and trade, in 

traffic might be lost tlut could never repeatedly dis- 

The distribution and nature of s pP'"B Sujj^ it to say here that 
cussed m geographic and econonuc ^^055 advanced unless 

oceanic ties arc strongest among arras considcrauons Block- 

polmcal doctnnc or cxpedien^ ^T^^„™-rai$siom on the economic well- 
age ofan important ocean highway * m ocean traffic The 

being of aU states ^ ^ ouBtanding'^^’P^'* 

closure of the Suez Canal m 195^**957 ,of dicconsequences However. 

unotyctpossiblctomakeastatimcalanal^ ^ jnore 

we may take the port of Marseilles as an 
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f^an 44 per cent of die imports of Marseilles and 8 per cent of the exports, 
or about one-third of the total seagoing traffic,” moved by way of the Suez 
Panal Thc bulk of thc unpoits feom Asia was crude oil from the Persian 
Gulf producing regions Four million tons of crude oil also came into die 
port from Bantyas. Tripoli, and Sidon, die three chief pipelme terminals m 
operation on the Levant coast When this flow too was disointmucd during 
the crisis, Marseilles lost 77 per cent of its imports or more than half of its 
total traffic. Before the crisis France— and, in fact, all of Europe — depended 
on the Middle East for most of its crude oil, even the United States imported 
petroleum from that area However, when this vital ocean highway was 
severed, the oil movemeoo of the world had to be temporarily readjusted, 
and once agam tankers began to move eastward from the Umt^ States, 
and also around the Cape of Good Hope, jn an attempt to fill die fuel pp 
in Europe 

Improvement of sea lanes such as the Great Lakes-St. Lawrence route 
has far-reaching effects on the shipping and economy of land areas on these 
lanes Ocean transport is expected to grow considerably” after completion 
of the St. Lawrence Seaway Lake ports that heretofore have bcai duefly 
inland shipping ports handling bulk cargo will have to expand port facilities 
to accommodate more and larger ships and to make possible effiaent han- 
dling of general cargo and rapid turnarounds New vessels will be designed 
to carry a possible maximum cargo tonnage withm the draft limits of the 
enlarged seaway, and ouaafactunng and trade are predicted to grow in 
mdustnahzed areas on the United States and shores Even die Port 

of New York, whidi stands to lose traffic at first, hopes to gam m the long 
run because of the expected genoa] upswing in economic acnvity 

It has been demonstrated that in port geography the human factors pre- 
dominate. Forts have been founded and have evolved despite phj’sical ob- 
stades whoi economic advanoge and pohtical xsere of oser- 

ndmg unportance m sunnooming such la a fiee economy port 

traffic normally flows aocordmg to the best economic advantage, but in 
nearly all ports the political factor enters into the patian in a varying de- 
gree. Pohncal influence may. m fret, be so dommant that a port may be 
cnated and may floensh at the expense of a nearby port m a ncighbonog 

MBvOei tn>;(<ctcd ta.iliM7 ome toea aal crooned 3 073.161 tons. » tool tnSe 

«a>ifcl»y«rC.e»tUki»<>roiea:AnIjjadhigTt»fcRa«.Sc. C»fr . VoL 39. i»$«. 

fp.Jl7->«3 * 
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coimtiy on which tnffic and tndc for ihc entire region would foou were it 

cot for political boundaries , 

It 1 . clear that pom mutt be ttudied ami atulyaed not at i»Uted phenom- 
etu but wtthin the framework of retoond patted A elo» rehnon*,p 
eait^ between port and hinterland on the MW hand and port ™" “ 
organiaation and foreland on the other Ilteve “““ 

tiol of the land erert a powerful mHuenee both on the e,o non f pom 
and port functiont and on the otganiaation »f 

charamr and growth of a port pla, a leading tole n. f ““ 

protpentp of the hmterland a^ ^o nTrif/et:^;::^ of 

°p:rari^n^areai:n?^:Sge.„theorganiranonaM 

of any or all of thcie elementl aflieo the entire itmcnite 
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ipioimis change m recreabonal travel habits * 
The relation between rate of grawtli "UmI 
length of haul is a considerably more elusive 
one. In view of the increase in average length 
of haul one might expect a tendency for 
grovrth rates to vary directly with distance 
Irom Chicago As Figure 1 indicates however 
die overall tendency for growtli rates to 
bcrcase with distance Is a weak one The cor 
relation is statistically Insignificant if one 
considers oil Chicago routes (with the cited 
eiceptions) Tlie principal disturbances are 
the high growlh rates of many small volume 
ilwrthaiil routes (small arcles close to Chi 
wgo) Saginaw-Bay City Michigan provides 
Bn estreme example of this with a 739 percent 
horase in Chicago traffic* Wlicn the group 
considered Is restricted to the 33 cities whidi 
gMwated enougli traffic to warrant coach 
»crvvce in 1955 the relationship Improves but 
I' still weak. Approximately seven percent of 
die growth rate variation Is statistically associ 
«tfd with length of haul ’ The chief sources of 
d«t irbanc? in these instances arc the 
volume long haul routes which did not par 
hrip-ito in the intensive growth of the larg^ 
vtJime long haul routes This Is apparently 
^^0 to some variation on the traffic shadow 

'AUoextlgded from most inwitrci *ro die *”*^*I^ 
rmtfn of Sin Dlrgo and Notfei* •’ * 

}>-nw *)!«* lifavy mlUlaiy air tr»«l «“ 

"'dt tifld ha* • distorting rffrcl . 

Mb lomn respect! it it mlslesdlog la ew"iur« the 
•lip* pBreenlase inrreivi of many of tbo miajl ^ 

(ih* imiliCT dn!<»l with 
j®, ”• Pnemtage increosn among itimu 
“ magnih d« may be deceptive It *bo«i • ^ 

however that not all tho k>w dewity .ny*e» 

V** bdi pfTCrntage Increase* 'tany Icmg haul, 

routes experienced below^verage pvww 

rttrx. 

'Setnoeauiion eu-rdied in biterprctlog t» 

of liw. stalistleal atul>-sli « this r«P" CrtW‘ 
*«" inlTo,!ueed by the cwluslmi of daU and «rrto 
•'^1 in tbe data u>«I render qtie»lfci~bl« If* 
"^•t'datan r>f Dm ervmputcd relations- ''Tut 
r^x Uiere nay be resarOtas Urgvr poputatlont 
logically mlhet than «at..tlcaDy 
of drtrnnliviticm (r») M 1^ ,,," 
viristitm used tbm-e i» d«*vi« ? 


'U. 

viriatitm UMd’ thm-e « “T" ^ 

ntgrrs^ Biulyiis in 
Is treileil M , dei'nvient -wrlaWe 

« an hdeperulonl «tia^ » 

U regi^i^i „ , meature of the 

reUtios betwwn two viriible* 
jjJ^I^'iaasTOUlly descriptive and eoraparath'o put- 


theme ns in tbe case of Spokane, Portlmd and 

Birmingham " , ■ . .v 

If Uie routes considered axe restrictetl to tne 
30 leading passenger gettcrafors llit snuu 
volume long haul ciliex: also drop out. and 
some 30 percent of the growth rite vamlion is 
seen to be associateil with lenglh of liaul A 
similar although weiker rclationslup (16 ptr 
cent) IS obtamevl when the 90 leading passen 
ger mdc generators in Figuro 2^e «>ns>dwed 
(with the cvciption of tlie Florida pain) This 
is evident visuallv from the notlcrible ten 
denev for Uie darker pi»rn« to ptrdommate 
on cndi Inset map in Figure - " 
increases from the city eoncimed 'nd* l«> 
dency is emphasized by lie ciirvM hn« on 
which represent the 5«V and the 

lOOO-mdezones Tlie dotted lines repr«en 

ine tlie 1 OOO-milc rone serve as a rough 
uSmdary Isctwecn the high and J 

rates Thus a relilion between length of inul 

r .billed hne on Figure 1 rrprewiu «ie 
todu of tail 0 >OTielit ’rnicr '""" P'S 
^ .tnhfd line represents tlio limit* 

Table 2 1w» tbs proportion o» row 
v-fbe “dhe 'I-dn* 

c( dUrt IwcCTTW* h-M lh»x»f 5 " 

Ibotbadiwr t«*M « “ pSTVrvlU l«ds 

Ihit SeiUle* pvwnce ,,‘^Aibrr* 
roctUod tod 5^ U«inl J Ti»f'» 

„jJlcxdl}lrTnlnBt>am. pumbutioii. 


^HaaovrenisUsc^'J*’"^ def-rtver,**^ * 

h •■Kiin or* hwr of * * •. » 

jsrSfto '“"i” 
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Fk. 3. laereue in meh tnilie cn Oucaso air routes. 194V\9S5 


T«Lt 2^Poco*rACE or Total Crkaco 
A aTiumc bt Bail. Scxvtcs Toves 
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passengers accoonCed for m 1949 aod iSSS b\ 
the ciGes m these zones \ote how the raJ 
cc^cb zone cities decreased in fheir share of 
total Chicago passengers from 43 percent in 
1949 to 34 percent in i9» 

AIKLXXE TSKX CEOCRATHT 
Anodier posible growlb-promoliBg factor is 
to be found m die offering of ooad semces 
by the airlmes Tbese low fare services, con 
sidered b\ some to be the major factor m the 
recent boom m air traRiCj des'el^ied lapnfly 
during the eaih. fifties onhl, by 19w the> 
awwimted for 35 percrat of tol^ passenger 
miles ** Initially air coacb serNaces were set 
■* Amfncan Arieton, A nno i l \sr Transport riuRi c a 
lnne.April23 1936 p.2S. 


up at inconieniecit hours ( b e t wee u 11 p-®- 
and 4 am lor instance) so as to encourage 
traffic on mail-onented schedules which usu- 
ally earned few passengers They prostd so 
popular that rompebtjvr pressiire soon forced 
thro up to cnavemenf hours Cooch offer 
mgs oviT indiirdual routes still s'aiv widely 
however both la total flints scheduled and 
m number of convenient hour coach flights. 
These vnnatioiis are reflected m Figure 3 
Crowtb-rate categories and circle sizes are 
idenbeal widi Figure 1, bat the large numbers 
nert to each csrele represent the paosnfage of 
coa<ii passengCTS rntr die particular route m 
Mardi 19^ Thus fuQy 74 percent of the 
Qucago-Miami passengers used coach ser> 
tees as compared with onl) 6 percent of di® 
Chicago-Mmneapohs passengers The mao) 
blanV. candes cai the map represent Onogo 
rootes without effective^ ccach services m 
March 1935. Coach services axe largeh 
absent bom small volume routes and short 

haul routes they are paiticalizfy prooane-at oa 

“ Eliecbve s an e* » cot to d fr rd ta ensl 

•f five powsit ct laoie el tie passenger* over a g»v*o 
(OBte are cosdi psssengen- 





Fffl 4 Avenge tuts per ofle tot Ckfctgo eif foules Mwch I&9S 

-^■SSS’-s: =s:s:;aS2 
Sfl&ss g:f S-aHS 

as5^tcd growth divided by the length of final so « to give an 

■^e apparent rebbomWp^veen^ average per mile fare Since low average 

and &B amount S it per ndlc fares are d le chiefly to large ^ch 

co^cated however by tte facMta* J^tages th« map « merely a xv-ay of por 

^ Alt^iteh on Figure 3, traying the oir fare tendencies noted on Flpre 

^ul ^ ^ a closCT^la 3 for U e coacli cities in the map context ^ the 

high growth d« average fares for llie noncoach abes •- Tlius 

tion percentage th^ttey do^ S j 

a^ roach services In ^ ‘^^5" resulted m a fare structure whicli shows a ma 

and coaclipercentagewhai the effects of both UQ^e, jarton contifl Hng lo variaMMa 

are crmaldered simultaneously foim rcr-milo fares are tl e B»o ping or faros and the 

“ aSS 3“the 

distance and coach percentages Is to be found j^ul routes than w long had 

in the soahal structure of airline fares Sum* n, the many dries near Odeago with 

roach percentages Increase wlh distance the «. .veiaga faro of sevw. cvn« E« mJlcx 
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Fib. 5 Totil revAa« for Quaso as roe Sy \|ir^ 1&43 to )>laR}| 1955. 


blade Ime oo the map repments as appros 
mate Uopleth for an a>'erage fare of six cents 
per mile** %\itlita this line nearJv aD 3%-ejage 
fares are greater than m cents per 
be^Tjnd It nearh all a\Tiage fares are less than 
sue cents per mJe The selecti'ity of the taper 
u associated sti& the tendency for effectrve 
coach smices to be concentrated on large* 
%•DllImc routes (note bow Denx-cr and Kaz^ 
Cits pull tn the sis^ceot hoe, and bow Omaha 
and Atlanta ha^-e Ion ar-oage fares for then- 
distance Tone) The taper m per*mile fares 
with distance is, of course, econonUCaS} lop 
cal Per mile costs of canning passeogtss tend 
to decrease wth distance in «ew of rebtivel) 
fired teminal costs. 

In a sense Figure 4 represents pnee Aange. 
Since there were few coach services offered on 
Chicago routes in ]9.{9 itmas be assozned that 
p« mile farer were ielauvcl> naifonn. 
Thus. It might be ccsnsidered that the low 
average per mile fares in Figure 4 represent a 
sort o f decrease m av-etage fare. The tel3tion> 
beiae ef n* Mott p<» nsfle m dw*« 
t7>n?x *0 as to ns'ihittiE' &e liechae ef avtngt faies 
v-itiL diOaace. 


ship between sud> ^ow■e^' pnee and trafRc 
increases is a difficult one to e%'aluate. If the 
traffic 15 quite sensibrre to pnee changes, then 
one might ei pect the routes with the lowest 
average per inile fares ("reduced* fcom 
a'TTages ) to register the hipest growth rates. 
The 'Tsuiil unpressicm of a weat relabonship 
which roav be obtained b\ comparing the per 
mile fare map (Fig. 4) with die growth map 
(Fig 1) IS supported bv a stabsticaDv insiou- 
ffcant r^boi^p. 

Thus, there is conflicting evidence as to the 
pnee seiisibvil> of air trareL The reUboo 
between growth and coach percentages for the 
33 coach cibm noted on Figure 3 suggests 
pnee $ensitmt>*; the lach of relaboa between 
growth and average per mile fares noted e® 
Figure 4 suggests an insambvitv to pnee. In 
or^ to eramine price effects more cnhcaHy 
ft IS useful to refer to tbs economic coacejA of 
riasbatv of demand. The demand fw air 
travel over a pvTn route is considered elastic 
if a given decrease in pnee fa accompanied bv 
a prc5>OTba&2tely greater increase in trafSc. 
The net result rf this will be an merease m 



lOulH Mucli 1949 


Kfdieh 


e lAcrea5«t for Ouca^ •: 
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total revenue. If the traffic increases were 
propoTlionatdy less thm the price ceorease. 
the total revenue would decLne In order 
to examine relntionships between an> pos 
sible pnee sensitivity and price-elasticity of 
demand therefore, it Is helpful to consider 
differential changes In total revenue over indi 
wdual routes 

Figure 5 presents the increases in total 
revenue among Chicago s hinterland aties 
Nearly all Instances of nowered" fares (high 
coach percentages) are seen to have acaw 
panied revenue increases It is obvious that 
these increases cannot be attributed to an 
esscndallj elastic demand for air Iravd since 
virtually all other routes also increased to 
response to an apparent change in national 
travel habits It is possible, however, to exam 
toe Figure 5 for evidence of a relattvelg elastic 
demand for air travel to the form of a con 
sislent relationship between high coa ch p er 
centages and above-average revenue m creases 
Imtial inspection of the map reveals little «m 
sistency in this relationship Many of “O 


aties widi little or no effective coach services 
xlHnved average or abovo-iverage increases to 
Chicago revenue many cities wilh much 
effective coach service experienced below 
average increases in Chicago revenue 
The above-averago increases and the high 
coach percentages at tlie Flonda resorts pro- 
vide some toitid evidence that the demand for 
resort travel might bo relatively price-elastic 
Further investigation of Miami traffic vdth 
other centen was carried on however and it 
was observed that the high rate of growth of 
Miami traffic seemed to vary independently of 
the percentage of coach traffic, ^us it Is the 
hl^ general rate of growth in Flonda travd 
rather tiian the high coach percenUge wWeft 
seems to be closely associated with the high 
riMida growth rates noted on Figure 1 Siml 
larly, it is not Justifiable to point to othw in^ 
vidual instances of liigh revenue growth rate 
accompanying high coach percentages [or the 
converse) and attribute them to an e^tidly 
elastie demand for Chicago air travel to thrt 

particular city Only if the entire map were to 

^wde evidence of an over aH consistency of 
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rrbtionOilp Mould $uch a pmnttc warrant 
furtbi^ im-ntigatjon “ 

TIi'tc ii Mjtnr su^ntlon on Fisurtr 5 o! « 
rrbtncl> in<’lut>c dnnand for ihortluul air 
travel Drtpilc iliplil fare ItKieaicj ant! llic 
Kcnerat abvence of effective low fare ktv 
ices at stich cities as Detroit, ClevTbntI and 
Columbus ( at well as numerous small volume 
short haul dOcs), thty ctpcncDeed revenue 
increases comparable to those at loch bxge- 
volume longliaul dties as Los Angeles and 
San Franasco 

A final aspect of airline price gcograph) is 
iHaftratcd hj Figtirer 6 The ifudatg repre- 
sents revenue-increase categories Just as on 

•'The Fltjrld* ease tlxMld serve to un^llnr l!>e 
{act tKit tills section <Sws not omit tute an atlrmpt to 
analyze (he prKe tUfficity of donand for air travel 
The isolation of the price effect (rom nirh Icnpcttant 
detetminaots of demand as Inctime ibices of svbsU- 
tntes etc is oin-iousty a (ask for an economist. Cm* 
sideratioo of this e c onomic co iK i- p t however doea 
sharpen the description of some of the Iradendea 
noted on (he coach**erv<ce maps and points tip (he 
importance of conriderins; changes in total revesme 
provided by Individual Chicago rootea. 


Figiirr 5, la I the nry cutles are graduJ'ed 
aecfjfdin;; to patsencer frnler rather than pa> 
smgm Since pissctiger milrt are rous^ih 
proprrtionate to revenue this nup provides a 
snore realistic perspective from which tt> view 
the revenue percmlage Incirases Despite the 
VTry high jiertrntage incrraies cf the rwU 
volume’* sliort haul routes Mithin the rail 
coach zone tJielr absolute magnifude is seen 
tobeneglfplile Although the> ncarlv dool led 
their share of Queagns traffic during the 
study period the> atcounted for onlv two per 
cent of the total revenue in March 1953. Con 
ytrr^y ihe h>^h p m e n tige iwTrasej of the 
Flonda resorts are comiderably more impres- 
sive in view of tlie large revenue tolab 
imolvfcl. Florida traffic increased from 15 
percent of Chicago $ total revenue la March 
1949 to 21 percent in ^farch 19M. 

omint FACTora dc cnovvni op adi novits 
Both statistically and caitographicallj it u 
clear that there is mudi vamtion on the 
*• SraaQ In instance Is defined as fewer passeii- 
gcn than those on the Tededo toote (901) 





TRENDS IN AIRLINE PA^ENGER TRAFFIC 


595 


growtli rate map whicli u not associated with 
variations in length of haul or variations in the 
pricing of airline services Judging from the 
results of tlie regression analysis m which 
groulli rate n-as treated as a dependent vari- 
able and both length of haul and coach per- 
centage were treated as independent \ariablcs, 
more than three-fourths of the vanation in 
non Florida growtli rates on both Figure 1 and 
Figure 2 remains statistically unexplained ** 
As a first step in detecting some of the many 
remaining factors associated with dje growlh 
of specific routes, this residual vanation has 
been plotted on Figure 7 for the 55 coach 
dties ’ The line pattern is centered on the 
regression line Tlie light patterns are clearly 
Iwloiv the line, the Uaek patterns are dearly 
above the line Thus, die black pattern at 
Philadelphia indicates that rhiladelphta-Oii 
cage ttaific increased more rapidly than would 
be expected from die average relation between 
rate of growth, on die one hand, and both 
IcngUi of haul and amount of effective coach 
service, on the other The light shading at 
Minneapolis represents a rate of growth whl^ 
IS less than would be expected from length of 
haul and coach percentage Examisatioo of 
the residuals on Figure 7 should therefore 
stimulate speculation as to possible less obvi 
ous growth cliaractcristlcs, those not associated 
with long haul or low fare routes For the 
cities wifJjoul Chicago coach services. Figure 
5, the revenue Increase map, should serve 

It U probable (hat tamo ef this residual varUtton 
Is associated with mch hiphaxanJ tactors as had 
weather conventions ttrihes, etc tn Uie absence of 
pree^ents, it li difficult to evsliMie the anwrenllx 
low T* figure of 20 percent slnco cross-section analyses 
of growth rales on individual routes based on tw^ 
week iwriods mlsht be espected lo be quite erratic. 

‘'The mopping of legresston residuids in tenns of 
point symbols Is analogous to the same procedure tn 
terms of areally nvore continuous phenomena os <ib 
cussed in Arthur fl Robinson and Reid A. Brysoo "A 
Method for Dcst.-rftlQg QtMotf£iK*rfr CotromoBd 
enco of Ceographicai l&tribuWoW ” AnnaJt As*ocfa 
Bon of Amencnn Geographers Vol Xl-Vlt (1^7), 
pp 379>^1 Stricljy fpeaUng these are resldn^ from 
ihel a« squares lino (or plane) of liest fit to a fotmu- 
latlon In which rate of growth is treated ns a depend 
ent variable, and both length of haul and coach per 
centage ore treated as Independent variabUi In this 
study tho mapping of residuals Is regarded as a 
doserlptlvo desirt whereby the departures from ■ 
weak genora) relationship may be esamloed on a map 
for purposes of suggesting iddltioiud relatlanshlpi. 


a similar purpose ia suggesting additional 
growtli factors 

One interesting feature of Figure 7 is the 
tendency for such Eostern Seaboard tr^bc- 
shidcMV ates as Boston, Hartford, and Hiila- 
delphia lo register high residual growth rates 
Two other t^fic-shadow aties witliout Chi- 
cago coach services. Providence and Baltimore, 
al» recorded bgh growth rates on Figure 5 
To a considerable extent these are associated 
with improved services scheduled in 1955 but 
not m Tim assoeution, in turn, may 

reflect 0 tendency for direct Chicago air link 
ages to be expanded to the secondary centers 
after an initial phase of disproportionate con- 
centration OR the very largest centers, sutdi as 
New York. Traffic shadow m general, how- 
ever, is still noticeable on tlie map Although 
tlie Eastern Seaboard tnfftc-shadow cities 
cxpenenced a sbght increase m thnr share 
both of Qifcago's total traffic and of total 
reveoue from 19i9 to 1955, the other troffio- 
shadow cities’* experienced a sbght decline m 
these respects 

Tliere is also some weak evidenco on Figure 
7 Uiat the large-volume, short haul routes east 
of Chicago have higher residual growth rates 
than do those smt of Chicago (tee Detroit, 
Cleveland Pittsburgli, and Cmonoab as com 
pared with Minneapolis and Kansas City) In 
part, this is related to the generally increased 
importance of long haul flights, which in turn 
may be assocbled with the decreased unpor- 
tonce of regional ties in the generation of air 
traffic Comparative Cliicago and New York 
growth Tates, plotted on work maps, lend some 
support to this generalization For the w estera 
group (rf Citla, low Chicago growth rates were 
matdied by high New York rates, for the east- 
ern ^oup. low New York growtli rates w ere 
matched by high Chicago rates Mmor fluctu- 
BhoDS in the fortunes of individual sirhncs also 
se^ to be reflected in the map of residual 
vanatioas High grmrth rates at such aOes as 
Denver and Salt Lake City may be associated 
with de presence of Unit«l Air Lines, which 
recorded relatively low traffic levels at these 
pomts ID 1919 ft is aho possible that the 
unusually low growth rates at Minneapolis and 
Kansas City may be associated with difficul 
ties eaprrienced by Northwest and TVVA, 

*• Unag the previoulJy entonon of a Iarg<T 
Statulanl metropobUn Brea within 120 highway mllea. 



Tk S Actuit 0>k«{r> n At ttart » J» »irmf» Jor>e 197* 


ratlwT iKin with an «4t-^CTt 

diffmntul ” 

On tli« revmue-Jncrrase map anoiljcr (Tonp 
of cjtjcs jccmcil to tuve cxpericneod IncrrasM 
in Chicago traffic despite apparcotl) imfaw- 
len^h-of tuu\ and coach fare CQn<hUona 
These are the short haul, small vnlume cities 
refened to prmousN AlthouA) the retenue 
accounted for by these aties was negligible 
( Fig. 6). the total did increase somesshat. and 
there were a number of Imprcssjs'e indisadual 
pron-th rates among tlirm. As is shown on 
Figure 1. the distnbulion of high giwth rates 
among the inner zone cities was quite erratia 
Such afies as Saginau Bay Cits. EransvjlJc. 
and Fort Wa^me experienced particularly 
great grois-th, while citie* such as Pcona. 
Grand Rapids, and MusVegon expeneoced 
below asera^ ^owth- Meager endnice sug 
gests the presence of branch plants of large 
corporahons as one possible tjiUfe generating 
factor The fact that Saginaw -Ray City has 

•'Sorthwest Anlinrs. »Wch lx particulatl}r smxni- 
nent «t Minnrapc^ etpcnenctsl a great of 

equipment difficoJ*y duriiig the ftndf t>eried. “IMA. 
which is prominent st Kansas Citr. had tnanaenneer 
and admiiustntive difficulty 


iinusiialh poor Chicago ml senif^ tugpesti 
s*ilj another (note Its posjJnwinlJi tcs ; »f t t to 
the rail coach rone on Figure 1 ) 

rLTt-w: ntcjsrrcn 

An) cwwidcraUon ol the implications ol the 
traffic maps for the future des elopmerit cf air 
trasel must be precesled bv a consideration of 
probable future pricing and technological 
diange wsthin the airline indus*rv as well as 
tfie osTT-all size of tiie travef nurlet A con 
tinuation of fare decreases comparable to 
those associated witli the mitution of coach 
setsices is quite unlikelv It is more Ideh. m 
fact, that there wall be fare increases.*” In 
terms of improved wrwees, IvoweNex, the 
widespread intioduchon of domestic fct sen- 
>CH will have a pronounced technological 
impact on travel time, as is shown on Figures 
8 and 0 The isochrones in Figure S represent 
airport lo-airport flight time from Chicago to 
aU aties snlh four-engine, non stop services m 
IfW On Figure 9 the isochrones are drawn 

*• ta iTceut yean, lie slriliies hive beeo requtsUDS 
IMtinisuoii from the Civil Aemuutict Bond to 
inexeaie fires. The Bear^t geoen} paifevger fire 
fan’etUfition it an outgiuu'th ol these lequests. 




trends m AIRLINE PASSENGER TRAFFIC 


597 



Fw 9 Po««We fM** «»« W »'*'''*• 


for esbmatea ,ct flight bmes to ^ 
cibcjs^ Obviously the time or technological 
friction of distance w\\\ be ^ ^ 

bon of minor significance California 
will consume between three and four hours as 
compared to sa hours with piston-engme air- 

°l^aster, more comfortable service, however, 

of Ite r»p..l g™>vtli "Oted m Iho 

neriod The growth Impbcalioos of the traflic 

TOP, mu, I iS^uulud ugatoit Ihe 

tliB let ha, uo I, due to the relaUvely ftad 

t S5"'S'rh. iS” “IJS 

U, el Methto WilaVlSir 

SHri&efMrSS 

;riSh'S”rp."Kd to 'he VHM utMto. 

Cuidt 


size of the United States travel market** As 
shenvn on Figure 10, total passenger miles per 
capita for the entire country have shown a 
steady Inciease Much of this, howeser, has 
been due to an increase la private automobile 
passenger mi1« per capita, and common ear- 
ner passenger miles per capita have actually 
dedined somewhat Thus, mudi of the air- 
lines’ Increase must have been associated witli 
the railroads' decrease It would seem from 
Figure 10 as well as from the high growth 
rates of the long haul routes (Figures land 2) 
that the process of penetration of the rail 
first class market does not have much further 
to go To a considerable degree, tlierefore, 
continued rapid growth in air travel must Iw 
associated with induced common-carrier traf 
fic This may consist of traffic which now 
does not esist, or traffic which is now domi 
noted by the private automobile It u for 
evidence of possible sources of new travel, 
dicrefon^ that we now consider the implica- 
tions of the traffic maps 


“For wme reeont *rpre»dDtu of •lrll« pastry 
concero over IhU problem, tn "Wifeh ll-i 1 ilj^l ». 
A«*fifoo*teWton,OtlobeTe 1058 p 7 «ndTwn*s 
II t>. .k*. c.-M, Vu ISRI " American AefaJton. Setv 
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per capita, 1&4S-1937 

First, increased comiQcm>camer travel ini^t 
result from the fact that linkages are becoming 
meieasinglj among the very largest ceo 
lets irrespective of distance In particular. 
California traffic to Chicago and other large 
centers of the American Manufactiitmg Belt 
seems to be increasing more lapidlv than 
wTjuId be expected merely from contmoed 
penetrabon of the long haul rail passoiger 
market (Figures 1 and 2), part!} because of 
population shifts This tj-pe of traffic should 
aho denv e the most benefit from the miUatioD 
of jet s«\ices as discussed above. The hidi 
grou-th rates at the Eastern Seaboard traffic 
shadow ones maj be another mdication erf 
mtensified interaction between the largest 
Centers. It is probaUe that some of this trafbe 


could be considered as having been mdaced. 
'lost Qucago-Easlem Seaboard travel is 
business trav el, and studies have indicated that 
a remarlcabl) large percoitage of such traffic 
ctanes from the repeat travels “ The cumu 
latjve time penalties assocuted with repeat 
surface travel provide evidence that this is 
ptobablv another respect m which an- trans* 
portabon has altered the oabon’s travel habits 
Here too, the jets’s advantages ma> bring 
about furthex changes m travel and business 
habits The same small group of executives 
might be able to can^ on an increasmgl} large 
share of their activities in the fonn of per- 
sonal contacts, meetmgs, eta 

A second possible souree of induced travel 
IS the short haul market, now dommated bv 
the private automobila Some idea of the 
PofestiaJ size of this maAet may be oblamed 
from an examinabon of Figure 11, on which 
Of) circles are graded in size according to 
Chicago phone calls** Phone calls are an 
evidence of linkages between abes just as is 
atr traffic lo fact, phone call data are used 
bv airline research d^artments m attempts to 
estimate expected tr^c between anv two 
points In a sense, therefore, this map repi** 
s^ts a relabve potmbal of each ctv as a mar 
het for Ch.cago air baveL 'Mlh the avaibbil* 
i*y of fast, convenient air travd, individuals 
'till more and more frcqueotlv find themselves 
(goosing between a plane tnp and a long-dis- 
tance phone calL The huge potential for travel 
vvilhm the zone of rail coaih service is evident 
from the map as are the generallv low ratios 
between Chicago passengers and Oucago 
phmie calls. Such obes as Indianapoh:^ and 
'lolme had appromnatelv one Chicago air 
passenger for everj 20 Chicago phone calls as 
Compared to an overall average of one air 
passenger for evm ten phone calls and a 

of \cw loit Ai2tBoiit]r \«c ^ 

f’receterr Eoo FoaaiiOoa (cr Highway TraiBc Cos** 
Uol (Saegato^ Co m tc Ueu l 1356), p. 49 

"•The rhoTig call wwe coeajriled tw tbe lEli*** 
ftdl Tefcpbooe Ceaipzay Aaoag pessihJe weatnes^ 
£a the data are the fanotmts (1) 1956 
fegofca were used as compand with I9» air passer^* 
hgvzret (2) do aifoept was made to 
wj'ito t!» ddfsiaz air-passeng"' aad pbooe m-*' 
wary areas ef the 91 aties (3) die pheoe-^ ^ 
Were availibJe onh" on a sesl-paid and leumed-e fel^ 
bass for a period (exdsdnis Saturday sso 

Sunday) and therefor to be eipaaded to apT*®*" 
itjaCe ODcthfr two-way fl gui es. 
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Fn U Sunbcr of Cbicoff) air pastcnsen per lOO CtilettCD phone calif, Xlarclt IftSS 


California figure of one air passcnfler for e^cty 
live Chicago phono call* The airline*' failure 
to cipiflit the short haul market is, of course, 
iLsoefited With theftipcrlontyof private auto 
bus, and rail transportation within the zone of 
rail coach service. Phwpccts for Increased 
penetrabon o! the huge travel potential within 
this zone will not bo elded greatly by |ct 
aircraft The comparative bme saving is of 
negligible absolute magiutiide, and the jet Is 
not economlciUy suitable for short haul opero- 
lions Development of economical helicopter 
service would have far more impact on short- 
haul, large-volume routes Nonetheless, there 
is evidence on the maps that the airlines may 
have had some success in diverting tnffic 
from the private aatomobiJe wilhio this z«»»e 
For example, fairly high ratios at certain large 
volume cities sudi as Detroit and Cleveland, 
may be anotlier indication of the importance 
of the rqieat business traveller High growth 
ntes at some of the small centers within the 
rail coach zone (Fig 1) provide another indi- 
cation tliat some diversion may be In process, 
altliough passenger totals and phone-call 
ratios are still quite low** 


Finally, induced aJr travel could result from 
u contiRued increase of reereatroo travel One 
of the jn«t striking developments of the 1919 - 
1955 penod war the groivth of the Florida 
resort traffic not only with Qiicago but wnth 
the other large Monufactunog Belt centers 
(Figures 1 and 2} As discussed earlier, air 
transportation has apparently help^ alter 
Unit^ States travel habits in this respect Jet 
acmee, hmvever, will probabi)' have a greater 
impnet on intemation^ than on domestic reo- 
reabon travel Figures 22 and J3 jhmv the 
contrast between present schedules and esd- 
mated jet schedules On the 1957 map most 
of Africa and Asia is beyond the 2-1 hour 
zone** Only the Caribbean centers fall wsthin 
the ten hour zone On the jet map, tlie fen 

**U b alio rosfibte that the aidlnei will reduce 
tones oa thi«e uneconomic router by rairios fares, in 
view of ibe apparent fnsensitivlty of rhort haul traffic 
Id |>tc« Increases 

**Sdiedutc and coach fire llsvres ue from the 
Offidal AltUne Guide, July, 1957 Tntflc flfures are 
from Air Transport AssMiaHon. op cU They 
refer only to passengert Ucieteti ihnmgh from Chicago 
to a foreign deUoation via an Amencan flag air car- 
rier The jc-t isochrones Indade a one-hour rtopom- 
every Rvo hours. 
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hour 2006 has expanded to include Western 
Europe, the Western Mediterranean, mut^ of 
South America, and Haw-au Most of the 
svorld will be within 24-Iiours' flight of Qii 
cago 

On the basis of these maps, and in the tight 
of air transportation’s impact on domestic 
recreation travel, one might expect a virtual 
explosion of international recreation traffic. 
As u illustrated by Figure 1-1, however, there 
remains an appreciable cost fnction of dis 
tance. Note how the circles indicating Chicago 
passenger generabon are clustered in the 
Caribbean, inside the $100 line for one-way 
Coach fares The absolute amounts involved 
are substantial enougli to constitute a serious 
problem to the two-week vacationers who 
must necessarily form the majority of tlie 
much-discussed mass market for intemabonal 
recreabon travel Prospects of mtemabonal 
fare reduebons are problematic. On the nega- 
hve side are such factors as the dubious 
operatmg economies of |et aircraft and the 
bgiditles of Intemabonal fare agreements On 
the posibve side are the recent development 
of a third and lower level of mtemabonal 
fares and the tapering fare sCnicture noted on 
the map of avenge per mile fares (Fig 4) 
Extension of this closer retaboa between fares 
4nd operating costs to intemaboni} travel 
would result in sixeable reductions 

SUMMARY 

Inspection of traffic maps, chiefly depicting 
changes in Chicago’s air passenger traffic 
between March 1949 and March 1955 has led 
to the following findings 

(1) The effects of recreation troi'cl The 
spectacular growth of Flonda resort travel to 
Chicago and to other Manufacturing Belt cen- 
ters is associated with a basic change in recre- 
ahon travel habits Inibabon of jet services 
should make this traffic increasingly Important 
Will a probible stress on inlsamtiOBal travel 
if domesbe trends m fare adjushnents are 
reflected on intemabonal routes 

{^)Theeffectsof length of haul Length of 


haul IS also associated with high growth rates 
allhou^ the relabonship Js somewhat w eaker 
and more variable tlian m the Honda resort 
baffic Tlie effects of length of haul have iwn 
paibcularly nobceable on large-volume routes 
and in traffic to cibes be>xod the rail over- 
night zone as compared to dhes within the 
rail coach zone 

(3) The effects of low coach fares The 
selecbve applieabon of coach fares by the air- 
lines has resulted in an average per-mile 
fare structure which decreases with distance 
Although this mter weaving of tlie distance 
and price effects renders difficult the precise 
isolation of either as a growth factor, there 
does seem to be a certain senslbvity to price 
evident on long and medium haul routes In 
the case of short haul traffic, however, high 
growth rates at many small cities without 
coach services mdicate a lack of sensitivity to 
price 

(4) Other effects Improved services and 
repeat business travel arc apparently associ- 
ated with the tendency for air traffic between 
Qiicago and Eastern Seaboard traffic shadow 
cibes to increase more rapidly than would be 
expected from the length of haul and the 
amount of coach traffic. A weakening of 
regional as opposed to national bos may be 
associated wi^ the low growth rates at certain 
large-volume, short haul cities w est of Chicago 
With jet services, bghter linkages and more 
repeat business travel are probable between 
(^cago and other Manufacturing Belt cibes, 
as well as between Clucago ond California 
centers 

Airline penetration of llio large market 
within 0 roughlj 40O-mile zone wherein pri 
vatc auto and rail coach are most competitive 
has not been markedly successful and /et serv- 
ices promise Lttle help However, the liigh 
pnvvtii rates at certain small abes dose to 
Chicago and the high phone-call ratios at a 
number of large nearby cibes indicate that 
some of the convenbonal generalizations as to 
die weakness of short haul air traffic might 
well be re-exunined. 
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E conomic geography endeav- 
ors to understand regions of 
the earth’s surface m terms of 
production, exchange, and consumption 
of w ealth Comprehending such know I 
edge IS expedited by classifying infor- 
mation about economic activities on a 
regional basis Chssihcation systems 
themsehes are not the goal at best 
they are merely ‘filing systems" for 
informatne material They expedite 
the understanding of a large number of 
Items by grouping similar ones into 
classes, resulting in a smaller number of 
groups more readily comprehended 
But the number of categories must be 
Hrge enough to r«:ogni 2 e significant 
differences between items else the very 
purpose of classification is defeated 
To that end the scholar who applies 
geography s method of analysis to the 
topic of international trade must decide 
which characteristics of each country’s 
trade enable the distinguishing of types 
of countries These variable characierts- 
tics serve as the measurements by which 
categories are quantified The present 
article proposes a few classification sys 
terns for regionaliiing data on interna 
tional trade and is predicated on the 


philosophy that no one sy'stem is "best" 
but that depending on the objective, 
each system makes a contribution to 
understanding areal differences of in- 
ternational commodity exchange 

Data Source 

The Untied Nations' Yearbooi of Inter 
national Trade Statfsties presents data 
on exports and imports by commodities, 
by source of imports, and by destination 
of exports for approximately 100 re 
porting units (mostly nations) respon- 
sible for 98 per cent of the w orld s inter- 
national trade This study is based on 
the 1954 Yearbook 

AjIOUNT of iNTEBJfATIOVAl. TBAOE 
BY NATIOVS 

The general pattern of world trade 
(Fig 1) IS ivell known, has been mapped 
by others,* and needs little elaboration 
at this point In 1954 there were two 
major regions, western Europe and 

lAndreas »nd Lois Crotewold ‘ Some Geo- 
graphic Aspects of International Trade 
Geoer \ol 33 1957 pp 257-266 W S. and 
E S Woytinshy Workl Commerce and Gov 
entments Trends and Outlook The Twentieth 
Century Fund New York l9iS pp 59 61 and 


•Ititernallonal Trade Selected Types of norld Regions" by John H Alexander 
Reprinledfrom Economic Geography t'of 36 (APnl 1960), pp. 9$-llS with permis- 
sion of fhr editor 
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TRANSPORTATION AND TRADE 
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Anglo-Amcnca.^hich respcclixly.gcn 
crated $6 j 000 000 000 worth of trade 
(43 per cent of the world total) and 
S33 000 000 000 (22 per cent of the 
world total) National leaders were 
United Sutes, United Kingdom We^t 
Gennan\ , France, and Canada 

1 Kfgtcns by Balanre ej Trade 

Balance between exports and imports 
IS quantified in Table I, Column 3, bv 
means of an expcrl/mport index Value 
of exports is dmded bj that of imports 
the quotient is expressed on the basis of 
100 for perfect balance Thus, an index 
exceeding 100 indicates excess of ex 
ports an index of 90 or less indicates 
excess of unporte. 

Most places import more than they 
export Of the 99 political units re 
porting 63 are in this dAtor category 
\ “favorable balance is * enjoied* b> 
36 fTedUert Notice that debtor and 
creditor as used herein refer only to the 
net debits or net credits resulting fnnn 
international exchange of commodttees 
Table !I lists the caajor creditors and 


debtors Figure 2 »hows the location 
of four ijpcs of nations in term* of 
trade bdanre and suggests six areas of 
ereiitors (I) from the United States 
southeastward through Surinam, (2) 
southern South America. (3) middle 
Africa between Liberia, Rhodesia and 
Ethiopia (4) southeast Asia, (5) the 
Near E.isr (Iraq and S^na), and (6) 
two CuiDpean nations fWest Gennaji> 
and Finland) All told, these creditor 
areas have an aggregate differential of 
5^.244 OOOOOO in exports over imports 
Almost 80 per cent of this differential 
is credited to nations m the Western 
Hemisphere, and an astonishing 60 per 
cent of It ($4 655.000.000) is the credit 
of just one nation — the United States 
No student of international relations 
can miss the fact that three-fifths of 
the free world s debt incurred for com 
moditie^ ui 19a4 is owed to one creditor, 
and no Umted States atuen can think 
constructively about foreign pohev w ith 
out realmng that his country must 
either wnte off this debt as foreign aid 
or be wDJing to partiopate in ventures 
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whereb> the debtors cm redeem them «hich the economy depends henvil> on 
selves other jncome such as t^if Srom mihtary 

Major regions of debtors are (1) est»bli«hment5 of outside powers tnns 
Europe (everv major nation except Wat port chi/ges on traffic through the 
Germany and Finland) (2) Afneas country (as od pipelines crossing Jor 
northern easiem and southern por dan) and outside investments TTie 
tions, (i) eastern and southern ^sia (act that the largest debts from trade 
(4) Australia New Zealand (5) middle imbalance occur m Furo[>e helps explain 
part of South America (6) Canxdi the intense advertising campaigns in 
and a few Middle American countries America sponsored by European coun 
The largest deficits are lho«e of United tnes to lure tourist dollars AnaK'sts of 
Kingdom Japan and Itxlj But the spalul variation in methotU whereby 
lowest export/import indexes appear in debtor nations augment their incomes 
Jordan Ptnima Lebanon, Cnmbodia would be an interesting line of geo 
Israel Libya, and Greece countries in graphic re*esn:h 

TABtC II 

cvvxTtm tr er itnvwuntAi n »iao««« to ivunr 4»«« muam jmi 
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2 p/ftforli 

I’crrenticm i»<rrc wmimtoi for eirh 
natioi) * exports dcsimwl for tx*r> 
nnjor tn»Ie rruum -'"<1 for ImiIihr r i 
tionx 

Scvxffi nn/or tnidc rcRion' 

I milpfl Anj^fo Aincni \ M' ! 'If Amrr 
{ci, Soiilficrn Heiui*phcrc Amcr«f* 
\\«tcrn I iiro}>c \fnrj A»n nj«tAu» 
Iriln New /eahn.l \ i«l nw 
iwrlnvwiR tltp ctesii 
tioti# exports wns drsiM^l (T->I>U 1. 
folimio 5) whmlij the mitiil 
letter ituhcttM the letlnR rr;i« rf- 
ceivmn the i»xti< « * expof •* ^ p" 

nul 1 1 first rap.l »1 letter is A' i uUaimk 
lint her tcuhoK e»i*tonter n 
Atiierio) \f« iiwtsfroplte O ml cites 
thtl a proiiortion n( ^0 per cn't or more 
r>lthal iMtmnssh.pne.it.xrTCoH.^ 
10 tint rft.nn SuWipiei.t capital let 
tern I idicite other intj r <«» 

accoi.ttl.nR for 35 i^r «nt < f the es 
ports in t nkr of fa*'h (c tf . 
Iloiidiino <lu|^ matnlj 10 ‘•“"’I' f 
1,« ^„O^Amo^,c. V. >"J ' 

A.nor.o-> V oool' “i, " 

25 ixr cent tf Hritisli non<lun» ex 
”,.7 Trok..or.a.oW.orW«^^ 
n siiik.li. I« vhiif. nJhiw An npo* I 
O Oder Iho IrnctoK- kH" '"‘'f 

ol a. lo;*. SO 

Inlinuo export* (of! 
„„lo*o,.i*«*rrhrirof ... oM» » » 

tho ljn..r.l ttatr. *• '» 

s o( I t' 

,lr..,„rl.on o( o»T»r“ ■”,™ 

K n,a,, tho-c nal»... ... t'™' 

consignees Most l-lijs 

grail Imltal to noatom 

La contain. ovc,v n;.;oo;",4"X 

extends eastward n rtjvers 

nnd mulhoatil ,1^11 

much of South Ameru 
mtionx m Middle America mu! 


rnlled Slates I ts most remote section 
compnses Austral t and New /enhnd 
In nil the Lumpenn rcRion contains 65 
naiwtu with 20 »n the Et catCROO 
(United kiOMlom lending consignee) 

I nnee u IS first hu)er from 11 nations 
RcKiJns rxjxjrtine mnml> to An^Io 
\merKn occi»p> much of North Amcr 
ici the wesleni fringe of South America 
and ft fe* deUchetl jilnces Siirinnm. 
I ilAcria I thiof u nml the I’hihpp nes 
Sxiceil nations idcntif) the UnitctI 
State* fls tf cir foremost customer 

Tl t export to Asta region inch des 

Iap.an «nd southeast Asu 

\eneiueU alone reported Middle 

\merica ns leading rwipent Rut most 

of her exports arc crude oil shippeil to 
Nethcrhnd /Antilles which proces-W 
the ml and exports the prwlum to the 
United States nod Euroi>e 
might contend that Vcneniela should 
be rhssifie.1 the wme as Netherlands 

^ There w no cmiiitr> havint, either 
Africa or Southern Hemisphere America 
or Australia-New Zeahnd fts leaihiiv 
destination region for exports 


J Ptfcm 5v Sounrs ef Imf>ortt 

Uch couftlf> was a| praiaeil m terms 
of the proportion of total imports as 
cribahle to each of the seaen trade re- 
cto is and fo d* leading source nation 
I xftctly the same methods f®r 
ing n UN ns In terms of imimrls (Table I 
Column 6) were Used a, for exports 

hntl ng import sources are 
Fitrurc * cxp-ansia-c is the area 

reSixmg from Furope It jenn on 
every coitinent covenng all of Furof^ 
all td Africa (cxccptmR south 

tm Asia and Australia New Zealand 
In the AAcsieni Uemi*phcre the import 
from Europe region contains only Ar 
genuna and a few smaller nations The 
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LTnitcd Kingdom is leading source foi 
29 nations 

Anglo-Amenca is tlic mam shipper to 
most countries in both North America 
and South America Anomalous con* 
nections to distant regions mvohe Ii 
bena, Japan, Philippines Asia is lead 
mg source for seseral political units 
located in southeast Asia The United 
Stales imjxirts more from Middle Amer- 
ica than from anj other rej^ion 

Not a single countrj reports either 
Afnca or Southern Hemisphere America 
or Austra1ia-Ne» Zealand as leading 
seller 

Perusal of Columns 5 and 6 in Table 1 
indicates that 73 of the93countneshaNe 
the same nation as their leading trade 
partner for both teports and tmpons 
The United Kingdom leading reap ent 
of 29 nations* exports and leading «up 
piier of 29 nations* imports is the 
world s leading trading partner 

Elesen countnes report the same trad 
ing region, but different trading nations 
as their leading export and leading im 
port partners One out of even six 
nations, howes-cr, imports maml> from 
one region and exports largely to an- 
other This group includes some “proc- 
essing CDuntnes’ such as Neiherlinds 
Antilles and Malaya which import raw 
materials from adjacent nations and per 
form initial manufacturing processes in 
materials destined for Europe or 
America. 

The United States export* nJO*t lo 
western Europe jet bujw most from 
Middle America Brazil «ells most to 
Europe, buj-s most from Anglo-Aroenca. 
Japan bu\-smainlj from Anglo- America 
sells mainly to As a 

Figures 3 and 4 indicate that the 
world s major trading regions are related 
mainly wnth Europe for both exports 
and imports A et regions importing 
from Europe are less extensive than 
those exportmg to Europe (especially m 
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South America) Con\erv.lv regions 
importing from Anglo-Arierict are 
greifcf thin those expotun^ to Anglo- 
Amenca This IS a major fciturc of 
the geographv of international trade, 
fundamental to understanding the large 
negative trade balances noted earlier 
fo' Europe and the targe excess of ex 
ports over imports for the United Sutes 
Simdarlv, Japan buvs hrgelj from the 
Lnited States but is unable to recipro- 
cate with equal sales of her surpluses 
This concomitant with Japan's severe 
export deficit (Table II). is a problem 
for American Japanese diplomacv 

4 Hrgiotit hy Pfoxxmxly of TraJtfit 

XaiiOTti 

Proximity can be appraised la te^ns 
ol (a) percentage of each nation's foreign 
trade accounted for b\ its neighbors 
and (b) whether or not its leading trade 
partner is a neighbor Table III shows 
frequenev of nations according to this 
twofold classification {See Table 1. 
Column » for classification of individual 
nations on this basis ) 

One might expect countries to trade 
considerablv with neighbors even though 
their major shipments were to and from 
Europe But over half the nations re- 
port that less than 10 per cent of their 
trade IS with neighbors and only 20 say 
that their leading trading partner is a 
neighbor Onlv seven nations do even 
half of their business with neighbors. 
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Figure S shows that parts of North 
Amenca much of west-central Europe 
and a few states in southeast Asia com 
pnse three regions where nations trade 
considerably with those adjoining them 
The rest of the world has a low proximity 
rating 

This leads to a fundamental geo- 
graphic principle complementarity is 
more powerful than Iransferabthly m the 
realm of international trade CompU 
mentariiy exists between two nations if 
one has a commodity surplus needed by 
another which desires and has the put 
chasing poster to buy it from the surplus 
producer Tramferahhiy is the cost 
(measured m time or money) of trans- 
porting the commodity between the two 
complementary regions’ Two striking 
examples of this principle are Australia 
and New Zealand whch farther than 
a i> other nations from Europe still are 
linked to that reg on for 60 pec cent and 
74 per cent respectively of their inter 
national trade 

The power of complementarity isaug 
meiited by the role of pel tical ties of 
capital investments and of migration 
movements in linking remote nations 
Notice forexample the linkage between 
Liberia and the Fhil pp nes with Anglo 
Amenca of Austral a New Zealand 
Netherlands Antilles and Bntish Hon 
duras with Europe and of many Afncan 
srates with Europe 

Interesting as Figure 5 and Column 7 
(Table 1) may be however one must 
use the prox mity index with caution 
lest It be confused with distance Bel 
gium though not a neighbor of Switzer 
land IS closer to that nation than are 
the developed p>ort ons of Brazil and 
Venezuela wh ch are neighbors 

• Ttie term nology MHnplementanty and 

transferablity for these concepts was sue 
gested by Edvard L. Ullman in Atnenaia Cem 
Film Vxi -ersty of Wash ngton Pies*. 
(Seattle 1957) pp 20-21 


5 Regions by Commodities Exported 

Commodity data for SS countries are 
organized by the United Nations as per 
the Standard International Trade Clas 
sification (SITC) adopted in 1952 recog 
nuing ten major categories food bever 
ages and tobacco crude matenals 
mmeral fuels anmvil and vegetable oils 
chemicals manufactures machinery 
miscellaneous manufactures and others 
Information on commodities for remain 
ing nations is fisted m heterogeneous 
sequences preventing uniform compari 
son 

For regionalizing in this study com 
modules were grouped into four classes 
(1) foods (including beverages and 
tobacco) (2) crude materials (including 
mineral fuels animal oils and vegetable 
oils) {$) manufactures (including chemi 
cals and miscellaneous manufactures) 
and (4) machinery The reason for such 
grouping IS that foods and crudes typify 
exports from nations m early stages of 
economic development manufactures 
typify a more complex stage and ma 
chinery a stiU more complex stage 

The percentage of each nation s ex 
ports m each group was computed Sub 
sequent classification of nations on the 
basis of these percentages raised several 
questions Suppose the exports from 
naton X were 37 per cent foods and 
21 per cent machinery Should nation 
X therefore be classified primarily as a 
food exporter’ Or should her per 
centages be compared with some central 
value such as the w orJd ai erage’ For 
example the SS nations comforming to 
the United Nations Standard Inter 
national Trade Classification report 
foods as accounting for 38 per cent of 
all exports raachmery for 7 per cent 
Compared to these central values na 
tion X exported three times as much 
machinery as the average but was ac 
taally below average in food export- 
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Should she therefore be classified pri 
manly as a machinery exporter? Since 
in her own economy revenues from food 
shipments surpassed machinery sales 
the author decided to appraise exports 
in terms of support of each nation a 
economy 

On this basis each nation s category 
IS identified in Table I Column 8 by a 
senes of lower case letters one for each 
commodity group (exceeding 25 per 
cent) listed in order of percentages 
The code system is /—foods beverages 
and tobacco c — crude materials mm 
eral fuels animal and vegetable oils 
«— manufactures chemicals y-ma 
chinery An apostrophe indicates at 

least SO per cent of exports 

The cartogram (Fig 6) rexcals four 
broad types of regions distinguished 
by exports of ( 1 ) foods ( 2 ) crude m« 
terials (3) manufacture* (4) manuJic 
tures and machinery 
./Several areas arc mainly food ex 
friers Middle America and eastern 
South America report the highest per 
centage of food extwrts m the wor d 
climaxed by Costa Ricas 93 per cent 
bananas sugar coffee and 8^^*" 
major commodities moving ou 
this region In smaller Eumpen" 

Inca foods comprise oxer 7S per c 

exports Iceland (fish) Ireland (ammal> 

and meat) Denmark (meat ^ 

products) Enuaily high 

occur m the Far F-ast 

land (rice) and Taman (tea) je'^ra 

African countres on the wc» 

eastern portions of the coiU 

this category *d 

leading export two 

(a) thty J„ fooJ* 

and (b) the runner up 
crude materials Txampe 
and Argentina (coffee ani^ tiswm 
lowed by cotton and wooj 


Mcditemneiii countries (fruit wheat 
cotton) and New Zealand (dairy prod 
ucts meat wool) 

Sales of crude malerials dominate com 
modity revenues in three general areis 
From South Afnca northward through 
the middle of the continent and east 
ward to Pakistan is an arcuate region 
from which flow minerals (copper 
petroleum) and fibers (cotton jute) 
From Mexico through Venezuela anil 
malWart to Chile » a •■m.hr bell 
geiicranoK surplus mincnils (c E , [ic 
tioleum bsusile tin copper) slid col 
too A third eentral area is soutlieisl 
olAsia Malaio Phihpp "es liidoue.is 
and Australia Many countries tiepeiid 
upon crude materials lor an ejllremel) 
hiEh store ot llieir oiports Vclietueli 
Suiioam and Boli.ia all stove « |nr 
cent Ecypt Tansanyika and Rhodesia, 
above IS per cent \Miereser crude 
materials lanh first uo principles ap- 
pear (a) the) tend to compritc o)cr 
toll the exports and (b) « here a second 
commodit) tanks as high as IS P" "" 

,t mvatiabl) is foods txamples of such 
areas ate Aoiinha (»wl meat gtains) 
ludonesia (rubber tm eopta eoRee 
the Phihppiaes (topra sugar) South 
Africa (wool fruit) 

Uanufaelures rmk first in ihrec fa 

milor mgion. ne.letii Europe. Anglo 

America and Japan India is notv in 
thiscalqtory although her leading ilen, 
IS lea (IS per cent) the comhination ot 

,.o lc-«cr nianufactutc. Onto ami cot 

ton textiles) goes maiiufactiires a slight 
maram* I" manufir 

lun»arethe1eiiliig«por‘ they never 

attain the nM-'«mum percent ife« rexrh^ 

by food, and crude mitenals the high 

oercentagw occur in Unileil Kingdom 
Tss per cent), (kes. Geniiany (80 per 

ient) and Japan (8S |«:r eenll Ere 
qoall)’ 
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rjuently, manufaciures rank first with 

less than SO per cent of esports United 

States 38 per cent, Canada 40 per cent, 
Netherhnds 40 per cent Nonxa> 41 
per cent Also, there is not a close 
corrclalion between manufactures and 
the "runner up" as was found for 
foods and crudes sometimes the second 
ranking export is crude material (wood 
second to paper from Canada), food 
(fish, second to pulp and paper from 
Norway), or machmerj (second to gen 
eral manufactures from United Stiles 
and United Kingdom) Another pnn 
ciple IS that large volumes of trade 
correlate with exports of manufactures 
all nine nations participati^ in 
54 000,000 000 or more of trade (Tame 
I. Column 4) have manufactures as the 

leading export (Column 8) 

There i# no region where rMcntiitry 
IS the leading export In three nations 
It ranks high <40 per cent 
37 per cent United Kingdom 35 per 
cent in United States) but m each ca»e 
It IS exceeded b> other manufictur« 
A principle seems to hold that it m 
ehmcr> is a major export (representing 
at least 25 per cent of the outbound 
now) It w ill be exceeded by other manu 
fdctures and foods and crudes will be 

relatixely minor exports 

The heavy lines on Figure 6 
gions in terms of leading 
based on Figure 3 The f®^ ‘® 
Europe ' region is widely distribul^ 

through South America Afnca a 

peripheral nations of Europe 
New Zealand, half May 
globe belongs to this tj^pc 
widespread « the ‘ crutles to Cur^ 
region which occurs fnamly ‘"p . 
southern Asia, and Australia 

and Sweden belong The area d^n^ 
gu.shed by ■ manufictures-to-Ei^ 

is restneted to European ^ 

tor the United State., Tr.n,dt,d C^ 
trolcum products) and In la 
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Fully two-lhirds of the worlds free 
countrttS belong to the foregoing triad 
of European regions 

TTie "food to-Anglo America ' area 
occupies Middle America with an outlier 
in Afnca (Ethiopia— coffee) More cx 
tensive IS the ‘crudes to-Anglo Amer- 
ica regwD of western South America, 
Mexico Libcna. and the Philippines 
Canada is the sole nation tied to Anglo 
America mainly by manufactures (pa 
ptr) shipments 

la the Far East, mainland nations lend 

to be food to-Asu 'shippers oh, !c the 

islaod. are to the ''criides to-As,a ' 
class Japan and Hong Kong arc the 
ool, 00.1. ... the ■ manolac™ to- 
As.^ region Mala>a and the Ph, hp- 
pmes are anomahes both are ,n the 
itode matetul StauP I’” •'’f '°™'' 
sells mainly to Eorope. the latter to 
Anglo-Amcrica 

d Regions by Commodities Imported 
The classification 8>-8tem explained 
above tor exports «as appllrf “ 
traffic (Table I Column 9) 

^Vpml ooIiEUrel Tour general re 
gionJaredisceniible Met eatenstve « 
fha, reeetvtng mm/Mra much ol 
Atrma southern Asia, the Untied State.. 

rh:'JS't;"b=-.='Te 

I as rcceixers of manufac 
LTm end machinery include much of 
Ameetca South Amenta eeutnl 
»TAu..talia-.Ne. Zea.a|M 
there be a coitelitioo here be 
nresent rate of economic advance 
‘"".“no?*s t>pe ot import structure’ 

SSe „ota.reumpe«. the matoj 
^ n . mIv a few countries, most ol 

Jilt 
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this category of the United States is 
somewhat surprising Very few areas 
are primarily joocL importers 

Commodity groups never attaned 
as high maximum percentages of im 
ports as of exports the highest propor 
tion attained by inbound food was 40 
per cent (United Kingdom) crudes 
82 per cent (Netherland Antilles— crude 
oil from Venezuela) manufactures 70 
per cent (Burma) and machinery 43 per 
cent (Mexico) Thus the intematiooil 
trade picture of 1954 was distinguished 
by import structures much more diver 
silied than those of exports 

The heavy lines on Figure 7 show 
regions in terms of leading source o 
imports The dominant region ( manu 
facturea from Europe ) occurs on every 
continent covering practically all o 1 
Afnca southern Asia fringing nations 
of Europe itself and a few countnes in 
the Americas Included are 46 of the 
98 trading units The machinery 

manufactures from Europe region^" 

tains 12 countries mostly m A^ica 
and Australia New Zealand The 
crudes from Europe category « 
entries all m central Europe A o 
units comprise manufactures from 
Anglo America type and are n^o* 
m Middle America The machinen^ 
manufactures-from Anglo-America 
gion comprises much of South 
Mexico and Canada The 
from Asia region is entirely wi 
southeast Asia where impor s 
largely manufactures from Japan 

Companson of Colomns 8 and 9 m 
Tablo 1 enabfea con.lroct.oa of a 
quency tabulaUon (Tabic IV) 
ind cates that two well known 
continue to operate (D , 

export category is . 7- h. 

/r rf) Its \mporl category is hkely 
ramufactures (w «y or yw) If 

countries conform witli this ru e 

a nations category « manufac 


to »n<otni 


dau *c4lh* 


lures (M my or ym) its f 

will be foods crudes {c f cf fc) 66 of 
73 places support this generalisation 
Notice the frequency with which textiles 
as the leading import correlates with 
bananas anjar coftoe rollon «™l » 
leadine oaport (Tablo I Coinmns 8 

^"rhe novico might think that the 
opnoste pmtiple would hold vii 
th« il n nation • apeM nte manulac 
tores (n. or m)) its -mf’l 
tion « ill be lords or erodes Homror 
only sue ol 11 roontnes sopport this 
theory The genetalitation ‘'o«J>»'‘' 

for United kingdom /'“S j 

Italy Japan and ketherlands Antilles 
But therram nlmo.t «. many eaoep- 

SIo™ United Sutes Belgium Sw.teer 

t j siAnt' Konit and Trinidad 

'”?abl. Tv .nd tatee 

j;„l mtuon. with n mther ono.oU 

“i^"nrmSr-?-ifrrf 

imports « ^ J J,,, and pepper 

r’lhrort^ ea'mme .. Swit.etland 
IS in the mannlatture. ealegory 

7 wi .7po-»and Import. 
lor nachmea are coon 

by wtroo'""'"" ol dock. 
I^J'and leatilee- Many nations 
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TRANSPORTATION AND TRADE 


trade region excepting Canada (ntth 
mixed exports) and Bolivia (whose im 
ports are dominated b> foods) Many 
nations in this region ha\ea (a\orablc 
balance 

The Asian Region A is another 
colonial trade area and is restricted 
to small traders of southeast Asia All 
but one have fa\orable balances and 
do major business with Japan a fact 
wh ch sheds additional light on the 
problem of that nation 
Two large traders of the Far East 
Mafaja and Japan are in Region Y, the 
former bu\ ing from Asia and selling to 
Europe (another factor m the European 
deficit) while Japan sells mamlj to Asia 
and purchases from the United States 
(a factor m the United States problem of 
excess evports and Japan s problem of 
excess imports) 

A major reason for Europes trade 
problem is that the United States is m 


Region X selling to Europe but bu> mg 
mam!} from Middle America 

Furtjjer Qlestioss 
The present study has been based on 
data for only one 1 ear Wereitsmeth 
ods applied to a longer time period 
Routd different findings result^ That is 
are annual fiuctuations in international 
trade so capricious that a one >e3r 
glimpse produces fallaaous conclusions^ 
To what extent would Figures 3 and 
4 show a different pattern if the} had 
been constructed on the basis of leading 
source country of imports and lead ng 
destination country for exports’ 

WTiat would be the pattern of a world 
map of trade imbalance constructed to 
show debtor nations m terms of coun 
tries the} owed and creditor nations in 
tenns of countnes owing them’ Are 
any regions discernible in terms of meth 
ods u«ed b} debtor nations to augment 
their incomes) 
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commercial inilustnes, ' ,„sunmce ^ahotesale aaiiielail 

usually include banking, educatiem, ^.A^imtlar aclivlties 

sales, personal and professional acttmlies varies 

greatly in relation to the general le j . ^fg^hioyed persons 

try In the United States, forexamp . . J .t. subsistence 

nowuorksinsetrice industries ‘eSess of the Ictel 

economies, the proportion ** en^ged in service tndtis- 

of these These are 

tries are usually found in ^ concentrations provide 

essentially JfgLues and conversely, the avatla- 

a market for Ike fiitiher stimidale the concentre- 

biltlyofsentcestn urbanarcas .g„ggg by specialitalton m 

tton of population Some ,„a^insurttnceorbanking centers, 

particularservlees.andmaybe^ ^^^ ^^^^^g centers 

justas some „,yi too ma;or idea* first, the 

These final articles con related to other ac- 

natureofthe service ^ influence the generation and expan- 

tivities.second.the factors Ihefitst consid- 

sionoftirban agglomerations ^ , gg„gg„iraiion of several service 

eralion by examining the ^.laigs lariattons in these aettvt- 

aclivities InEnglandand wales Her ^ types of employ- 

ties to varying levels of emp cibbs presents a theory for i 

ment found in several urban a . 5 generalised trends in the 

development of urban centers <m indicates some of Vie 

growth of population ogglomeraV^ coVmann^s paper ts an exeel- 
problems found tn populalron the present /’^‘oVons m 

tent sludi analyzing the comirbaiim of coales^^^^^ 

problems, and fiiPirepossi ^„„al statement of the nowf 

urban areas This last is 
concept of Megalopolis 
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THE LOCALISATION OF SERVICE INDUSTRIES 
IN ENGLAND AND WALES 


by 

rVIXERTON* 
Newcastle (UJC.) 


The contributiwi ol service indus- 
tries to the employment structure of 
states and districts is becoming in- 
creasingly important and is of par- 
ticular Importance in areas Subject 
to a changing distribution of pecu- 
lation. U.N.B.S.C,0. figures* show 
that the proportions employed In 
service industries in England and 
Wales are similar to those in other 
West Eurepean countries. In 19S6 
England and Wales had, on this cal- 
culation, 46 pet. cl the workingpop- 
ulatton to service mdustnesinclud- 
lng 14 pet. m commerce, 8 pet. in 
transport and 24 pet. in other ser- 
vices The Netherlands had 45 pet. 
and Denmark 41 pet. m service in- 
dustries although West Germany 
(32 pet ) and France (35 pet ) had 
lower proportions. 

The publication of the Industry 
Tables of the Census of England and 


able before. There is a companion 
volume* for Scotland which shows 
less geographical detail In the pre- 
vious Census of 1931 the classifi- 
cation of service industry published 
for the stnallerlocal authority areas 
was too broad to be really useful 
and employees were locatedathome 
and not at work The 1961 liguxes, 
to be published in afewyears^time 
are based on a 10 pet. sample only. 

It IS possible to establish general 
patterns of service industry locali- 
sation in England and Wales from 
the Industry Tables of the 1961 Cen- 
sus. Of particular importance are 
the levels at which different service 
industries are concentrated m the 
capital and in regional and local 
centres and the tendency to regional 
differences in the levels of service 
provision 

In 1951 6,800,000 people, 45 pet 
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authority area, and in all service 
industries in towns of over 50,000 
population, county boroughs and ad- 
ministrative counties 

The 12 service industries which 
employ a sufficiently large labour 
force in each local authority area 
to make analysis of their prcpor- 
tlonate contribution to general em- 
ployment valuable are discussed 
below These industries are itali- 
cised in Table 1 where figures for 

the twowholesaledistribution indus- 
tries have been combined They ac- 
count for 78 pet of the employment 
In all civilian service industries 
The smaller service Industries not 
analysed below account for lapel 


The figures for local authority areas 
combine “other government ser- 
vice" (the civil service) with "de- 
fence* (the armed forces) Defence 
services were abnormally large in 
1951 owin»todisturbed international 
relationships foUowlng the Second 
World War Their distribution was 
related to national needs and showed 
a matked concentration In certain 
rural areas of southern England 
The presence ol army canips and 
airfields In many rural districts 
and of natral bases at ports causes 
considerable difficulty In the Inter- 
pretation cl local and even regional 
employment statistics All workers 
in Wlonal government (inclnding 


Table 1 service Wdeetrlee le 
Eagtend and nalee 19S1 


Industry 


etnplc'y«d 


Retail dialnbulton of non food goods 

Catering hotels etc 

Defence 

netatl distribution of food and dnnk 
Medical and dental services 
Local government sertice 
liailwais 
Edncation 

Private donieslic serxice 

Insurance banking & finance 

Other government cervices ^^ii-alio" 

FmJ irlegmpl. e»d i re”™”'"'" 

Road passenger transport 

V,holesaU distribution of non food gooa 

Sea transport port services etc 

Entertainment and sport 

Goods transport by road 

Dealing In coal. buUdera' msteriai ew 

VfhoUsale distribution of food & d” 

Dealing in other industrial mater 
Laundries 

Detail sales ol sweets tobacco p P® 
Hairdressing and manicure 


913 217 
907 213 
710,787 
696 407 
562 338 
546 499 
463 120 
461 013 
453 753 
403 504 
3X6 585 
301 6’7 
264 786 
260 190 
23** 577 
197 649 
173 207 
160 346 
150 730 
190 049 
118 718 
100 245 
81 601 
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the cjnl service) hare therefore 
been excluded from calculations m 
Tables 1-4 where the total employed 
population has thereby been reduced 
to the cifjlion employed population 
There are at least a few’ employ- 
ees of the large service industries 
analysed here m eiery local author- 
ity area. But the personnel of some 
service mdustries are character- 
istically Widely dispersed amongst 
the population and in other service 
mdustries cmcentrated into a lim- 
ited number of places. In many of 
these places concentrated sectors 
of service industries tnaXe a sig- 
nificant ctffltributicn to the local in- 
dustrial pattern. The moat impor- 
tant factor leadmg to local varia- 
tions In the percentage m services 
IS the pattern of local concentration 
of service provision. Contact with 
the consumer is important in all 
service activity and in many cases 
it IS necessary to meet the customer 
personally. The degree of personal 
contact and the frequency at which 
the products of a service industry 
are bought, help to determine the 
numbers employed, their density on 
the ground, and their patterns ctf 
distribution. The classificabon of 
service trades, professions and oc- 
citations mto 23 service industries 
involves considerable simplification 
and so makes distribution patterns 
less easy to recogmse, but the geo- 
graphical ciMcentration of services 
whese ccsitact with the individual 
consumer Is mdirect or infrequent 
and the dx^ersal of services where 
contact IS frequent and direct may, 
however, still be appreciated 

Concentrated service mdustries 
may be servicing either a natimal 
or regicEial market, and are *basic* 
to the towns m which they are lo- 
cated. In some parts of the country 


there are clearly recc^msed re- 
gional capitals In other areas such 
as the East Midlands there is a 
choice between a number of equally 
accessible centres. 

SERVICE INDUSTRIES AND 
THE NATIO.NAL MARKET 

London hag exerted a very strong 
attraction on services cateringfor 
the national market and only streng 
geographical, historical or economic 
reasons locate these elsewhere. 
Services associated with resorts 
avoid such a large and inland cim- 
centration of population andnatioial 
transport services are also found at 
provincial ports and transport nodes. 
It is important m this connection 
that the great majority of the pepu* 
lation of England and Wales have 
lived within five hours’ journey of 
Lmdcn since the development of 
express rail services in the middle 
of the nineteenth century. There are 
a number of specialised service in- 
dustry areas m London lying within 
an inner zone compTismg the City 
of London and the five adjacent bor- 
oughs itf Fmsbury, Holbom, St. 
Marylebone, St. Paacras and West- 
minster. The resident population of 
these boroughs was 225,000 inl951, 
but they provided for the employ- 
ment of almost 1,250,000. Thisarea 
employs 6 pet of the total employed 
population and 3 pet. of the service 
population of England and Wales. 
Employment m the largest service 
industries in Inner Londcai, Insur- 
ance and Wholesale distribution 
(food and non-food goods combmed) 
is so highly concentrated there as 
to be poorly represented in the local 
authority areas of the Provinces 

Inner London employed 33 pet. of 
all workers in Insurance in England 
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and Wales, 31 pet. in Accounting, 

29 pet. in Law, 21 pet. in Wholesale 
distribution and 17 pet. in Postal 
services. Other services, such as 

Retallfooddl5trlbution.are markedly 

under-represented in the Inner Lon- 
don area owing to its relatively small 
population. 

Although Industrial Census ng- 
ures do not alRw o fully accurate 
assessment of the numbers employeo 
in service industries supplying na- 
tional needs from the Inner London 
area it is possible to arrive at an 
estimate by calculating the PfoP®’'* 
tlon by which each service industry 
in Inner London exceeds the aver- 
age proportion found In the rest oi 
England and Wales. Such a calcui^ 
tlon suggests thatabout450,000p^ 
pie, S pet. of the service 
ment of the country and half that 

IhslnnerLondonaonc.wereempl y 

in these *natlonal' baste ser 
in 1951. This figure includes em 
ployment in the civil servic . 
eluded are the headquarters 
office staff of many ! 

concerns whose main 

is employed in provincial _ 

areas Despite the absence o 

or larms w these HvehoroushsMy 
employed 1,657 in and ^ 

in farming. In contrast to , . 
zone Of London the service 

tries in the remainder of the Grealej- 

London conurbation are pr 

about the same proportion 

employmentasln south-east England 
in general. 

mREGULAR CON^NTWTIOS 
OF SERVICE INDUSTRY 
TTie ooacentration rf some sen- 
industries is not only yjg 

cal populatlou faclllHes 

presence of port or r 


or some other local geographical 
advantage ol hatlonal luiPdr^”^: 

The major ports oIBnlajo a 1 had 

over 12 pet. ol their Industrial em- 
ployment in transport services. 

Other towns developed as route cen- 
tres or were chosen as headquar- 
ters of former railway companies 
and so had locomotive tmlW 
repair shops (which In Bn a n are 
owned hy the railway admlnlstra 

S;es o, Carlisle, 
ter Gloucester and York, each 
l/rcenuges in transport services 
'ver haU as great esalnastheaver- 
age lor county boroughs Other ser^ 

Si%^S.1dfs?S^«n.ra..on 
In these areas. 

local cokcentratons 
OT service industry 

''“”“'irs^.^"lh““.es' 
employmen . other lo- 

^ '"^iSrUYTreas’ showed that of 
cal industries listed 

the larger s® Hoad passen- 

l„ Table communlca- 

*3eSief neUil (non-food) 
w insurance are pre- 

— srs?— 

lion. Medical servic^ 

„e *“fu”''L.VovedlnReh‘'l‘“h'' 

percenlages empW ^ „mer W- 

S,'ruSr?y»r'easwere«n»<13.. 

n.ll»re of S'ETllf' llJu’* 
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respecU\ely Retail (ncn-food) pro- 
vided 5 7 pet a emplcijnent in 
county boroughs bu* only 3 9 pet tn 
other LocalAuthorityareas Private 
dOTj"stlc service Is another dis- 
persed service Industry but Is rap- 
idly declining In numbers (by 67 pet 
since 1931) and is of greatest slg- 
nlficarce in rural districts Figure 
1 illustrates different patterns of 
service industry distribution in a 
characteristic strip of England ex- 
tending eastarard from the Pennlnes 
to York and southward from Mor- 
peth across the borthuraberland- 
Durham coalfield and the vale of 
York to include the West Riding 
conurbation and the northern sec- 
tion ct the Yorkshire coalfield 
Regionally concentrated service 
industries showratherdlffereatpef- 
tems of concentration Insurance, 
for example, has a limited number 


of regional concentrations in the 
provinces Table 2 shoxs th® con- 
centration of Insurance in Inner 
Lflndco and, as an example. In th<‘ 
five north-eastern counties of En- 
gland (Nortl amb^rland, Durhamand 
the Yorkshire Ridings) xhere Iceds 
and Newcastle are the major re- 
gional centres Outside these centres 
of regicxial concertratico and a few 
towns like Bradford which provide 
specialist service for specific in- 
dustries, other urban areas bare 
low tail regular proportions of their 
employed ptjpulation la the Insur- 
ance industry la rural areas there 
is a distinct concentration of em- 
ployees in Insurance in the rural 
sendee centres The distributlco 
pattern cf the Inrarance industry Is 
thus dominated by that of its cen- 
centrated elements The coDcentra- 
tlon takes place at three levels na- 
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Tabic i. DlatrlbuUoooflnsuraoce. 


England (xnd n'alcs 
Inner London 
County Dorougha 
All other areas 

FtirU.E.Counlrift 
Ke«caaUe 
Leeds 

Other urban areas* 

Rural service cenlcrB 

‘Agricultural* ruraldl8trleu» -1C7.015_ 

ln.s»ru ,nd nral «rvIoc ctnKr. CTctoW 
iTt. ...Iiv mtiUn:! ijopulatlon cm 


Pet. 

Insurance 

Pet 


402,504 

100 


130.448 



12G.749 



143.309 



40.274 



4,4ld 



5.915 

14.7 

C6.2 

23,101 

1,079 

27 

6.8 

1,3C9 


iluded. 


llonal, regloital and, where ^ ^ yje area are aoewv ^ 

ment is dispersed, local. Wholesale pl^ petall (non-food) 

dljlrlbullon has a similar smsrcncES In “'8"' ^ 'pjl 

to Insurance, nio centratlo" may he “P'’”,' A'tmi'ely 

Irallon o( Hetall (non-Iood) miters e numbers correlale clesely 

from tint ot Insurance In that s«- “ mmbers “"““'PT , ,noi! 

vice centres lor Pelall ("h"-"’??’ Jl wms ol employment Retail^ 
are more trequent than thbe® comprises 3 3 Pe*’ to sub- 
insurance. In Future I l> and sheps 

noted that three times as many peo- ,„nscs. All 

Pie are employed In ReUll (n»- “ J ^c„, .tores are 1»'W'“ “ 

toed) In the area shown as In Insur classlHcallon I" “ j,j.siiied 

i—Hon departmental stores a 

Railways, Postal communleaHOT „.nii(non-loed). . 

and Road passenjer ‘""’P" In these r”"' mepopulaUen 

distribution patterns like that ot .^here the majority w „eoole or 

Ull (non-IooS) With, apartlromspe- where P^^sas 

claused transport centres d us- In the ’with 

tlcnal Importance, employee (where villages ,,_„avhavepcv 

centrated into the same dlstr^ - twentieth century P ^eURfood 

vice centres. In these „to,lon3 of over 12 . 000 ), 

presence of workers In ghowa c^tres. 

traled service sectors, Into rural service centr 

dependants. Increases the tota P^^ .PVFtS OF 

ulatlon and so provides -v. ^^iL^F^PLOYUENT 

ket for Increased numbers of SSRVICE 

ers In the dispersed services In roneentrationdls- 

centre. Hie degrees “Xeted In Table 3, 

Retail food is shovm as an e^m ^aborearercQ 

pie of dispersed servicedistrlbutlon 
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Table j 

btrvice Iftiuiilries Jn RuraJ PistrJeW IWl 



Pet. citilian tmplojed pojailatlon 

Agricultural 

R.Dj 

(10 pet. aample of 423) 

Mining 

n.Dj 

(52) 

Provincial 
England 
and \Sales 

All Services 

32.1 

19.2 

41X 

Railway 

4.C 

1.5 


Road passenger 

0.5 

OX 

l.C 

Postal etc. 

0.9 

o.-< 


Whotcsalc 

0.7 

OX 


Retail food 

2Jt 

2X 


Retail non-food 

1.2 

1.1 


Insurance 

0.6 

0.4 

IX 

Local govt. 

2.2 

IX 

3.1 

Educational 

2.6 

1.9 

2X 

Medical 

2.5 

1.7 

3.0 

Catering 

3.9 

2.6 

44 

Private doinesUc 

0.3 

1.6 

2J 


which Is based on a 10 pet. simple 
erf the 423 rural districts ol England 
and Wales without significant coaI« 
mining activity (agncullural n<ral 
dislncts} and on returns from the 
52 rural districts with over 5 pet. 
employed in coalmining. Service 
industries accounted for an average 
of 32 pet. of employment in the agri- 
cultural rural districts, all of which 
contain some manufacturing indus- 
try. 

The representation of Transport 
and the dispersed services was 
similar to the national pattern. The 
SIX largedispersedservicestotallea 
18.9 pet. of the civilian employed 
population of England and Wales and 
18.4 pet. in the rural districts. The 
proportions In the major Transport 
services were 5.4 pet. in England 
and Wales, 6 0 pet. in the ruraldis- 
tnets. Concentrated services how- 
ever accounted for only 2.5 pet. of 
the employed population of rural 
districts. 8 pet ^ provincial Ei^- 


land and Wales. Small service in- 
dustries not listed in Table 3 em- 
ployed 3.1 pet. in rural districts 
but 9 pet. In England and Wales. 

The low proportion of the rural 
population employed In services re- 
flected the concentration of Retail 
(non-food) distribution and similar 
services Into rural service towns 
and district service centres. Some 
Concentration of Retail food, Local 
government, Medical services and 
Catering ts also Indicated in Table 
3. Only Private domestic and Rail- 
way service were better represented 
in rural districts than in the coun- 
try at large. Employment in other 
forms of transport was not so well 
developed in rural districts. The 
progressive concentration of rail- 
way services in Great Britain which 
has led to the closure of many rural 
stations and lines had hardly begun 
to take effect in 1951. Although not 
shown in Table 3, National govern- 
ment service then comprisedlSpct. 
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ol the tot'll employed peculation of 
the rural districts reflecHii? the 
rural distribution of army camps 
and airfields. 

Just as "dispersed sectors* of 
concentrated services are found In 
rural districts theconcentrated ele- 
ments present In small numbers 
even In dispersed services arc of- 
ten also located there owing to their 
need for space, low rents or Isola- 
tion, Some rural districts contain 
large hospitals originally built In the 
late nineteenth century for Infec- 
tious, tubercular or mental Illness, 
or private boarding schools. 

Tlie local service centres of rural 
areas are descendedfrom mediaeval 

market towns and market villages. 
After the development of railways 
In the middle of Uie nineteenth cen- 
tury some centres retained their Im- 
portance but many oUiers sank Into 
obscurity. The development of au- 
tomobile transport may lead to fur- 
ther develc^jments In this direction 
but In 1951 the number of 
cars In rural areas wasstUlllnUted 
and public transport by road and rail 
played a significant role In the main- 
tenance of rural service centres. 
These towns provide the concen- 
trated service Industries for rural 
areas but most have attracted 
Dianufacturing Industry such as the 
processing of local raw materials, 
minor engineering or the small sw e 
manufacture of highly specialise 

products for a national market. Gen- 
erally rural service centres rave 
over 55 pet. In service industries. 
Where little other Industry exists 
this proportion may rise to *^5 PC^ 
and the “basic* function of the town 
is purely local In character.* 

SerEVEKs, A. Th. 

•liilOB of Gtutt brlaln 

of Brilljh Cw^aplif V°‘ n. 


Figure 2 shows as an example the 
employment structures of towns and 
rural districts respectively, In a 
typical area of rural England lying 
immediately east of the area por- 
trayed In Figure 1 and extending 
from Tees-slde across the East 
Riding of Yorkshire to the outskirts 
of Lincoln. Manufacturing is only of 
major In^jortance in Hull (whose 
size precludes it, being shown on 
the scale used for other local au- 
thority areas on the map), In Scun- 
thorpe (south-west of the Humber 
estuary) and Loftus, (steel manu- 
facturing centres), and In Gains- 
borough and Beverley (engineering). 
In the rural districts agriculture 
13 the predominant non-service 
industry except in Beverley and 
GTlmSy rural districts where new 
induslrlal plants tia*e fsen sited 
ootatdc llie towns. Of the t^s 24 
arc small and 18 have at least 55 
lll TLif pcpulat.onlnser. ee 
indi»«trles Tbe coastal towns which 

ton industrialised hav. 

developed as seaside 
dormitory towns. The 22 rural dls- 

frlcts of this area have proporUras 

in service industry ranging from 
but 28 have between 25 

„ Jt ot south-east EnBlaiid where 

“rriho'^desro^r 

working m Oreater todon. 
T dulorent symbol is used to show 

B, services m me r 

range Irom 85 P ’ j servicing 
sreas with 

'^er“cc“lhlUty to the capital 
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ditlj outncw of workers and in re- 
lation to the rtsulctiJ cv plowed /*o>- 
ulatton projiortions In scrxices ire 
not abnormal, and resorts, howeacr, 
which are “basic' service towns 
with high proportions of both resi- 
dent and working population In sor- 
\lce industry. The census Is taken 
in April In summer, numberslnthe 
Catering Industry are considerably 
augmented 

A different pattern of local ser- 
^lce pro'^sion Is found on the coal- 
fields and on the periphery of the 
Industrial conurbations of northern 
and midland England and south 
Wales Here the pattern of settle- 
ment has e\olved by the superlm- 
posltlon of several cycles of indus- 
trial or mining development 
Table 3 sho'j.s that Railway and 
Pnvatedomcstic service areofsmall 
Importance In mining rural dis- 
tricts, which also show a rather 
lower representation of the other 
dispersed services than the agri- 
cultural rural districts These dif- 
ferences are related to the settle- 
ment pattern and historical devel- 
opment of the mining areas and not 
to the difference between the earn- 
ing power of work in mining, farm- 
ing or maniifacturing industry since 
low proportions in service Indus- 
tries are found whether mining, 
manufacturing or a combination d 
these industries with agriculture 
forms the non-service element in 
the employed population ® Figure 4 
illustrates conditions in the Durham 
coalfield where In rural districts 
the percentage in all services may 
fall as low as 15 pet and seldom 
rises above 25 pet The smallerur- 
ban districts of the industrial and 
coalfield zones also have perceot- 

‘fCLLEKTOV, CH, p, 21 


ages In service industries as Icrras 

IS Proportions fall bclo*w even this 
figure In a few single Industry toms 
drawing large numbers cf workers 
dally from other local authorVy 
areas Dillingham upon Tees (8 pet 
in services) may be taken as an ex- 
ample Established In 1923 to house 
some of ihelabourforceoftheTees- 
slde chemical Industry the number 
of workers drawn Into the BiUlng- 
ham area dally from adjacent local 
authority areas in south Durham ard 
Tees-side equalled the number cf 
workers resident there In 1951. 

In the Northumberland-Durham 
coaUleld and the West Yorkshire 
conurbation and south Yorkshire 
coalfield, for example, 74, cot cf 
the 94 urban areaswithunder50,000 
people had 15-35 pet, employed ia 
services The four towns with pro- 
portions under 15 pet. had large In- 
ward dally population movementsso 
that 15 pet In servneesmaybe taken 
as a minimum In Britain for the level 

of local service provision whether 

found in towns or industrial villages. 

The 16 towns with over 35 pet. In 
services are small local authority 
areas which act as foci of employ- 
ment In transport, the wealthier 
suburbs of large towns where these 

have separate administrative status, 

and some of the original rural ser- 
vice centres which developed before 

industrialisation and still supply 
some district service needs as mi- 
nor centres In these rather frequent 

minor centres the ratio between 

dispersed and concentrated services 

Is similar to that in large towns al- 
though the total proportion in ser- 
vices is lower. These minor centres 
grew up when local communicabons 
were less well developed and now 
have a range of serviceslnterraedl- 
ale between those of amlnmgvillag® 
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rijttr. 4 MrviM WultrlM In Si'Sr '"1' 

reaents the total civilian «mtilo>ed pepul ^ tjje map, Teea 

in service employment SunderUnrflleelnthenorth eaatoi in 


circle rep 
the number 
(tele towns 


to the south east 


and factory town on the we hand, or 
those of a large or even 
vice centre on the other This s 
especially reflected In higher pro- 
portions In Retail (non-food) sine® 
shops are more highly speclalls«a 
than In the rural Industrial districts 
The larger pre-industrial centres 
(Preston 43 pet , Wigan 43 pet or 
Burton-on-Trent 38 pci ) for eom- 
ple have retained some centrallseo 
service functions despite attractli^ 
many industrial plants and * ® 
have a similar employment str - 
ture to the national average omer 
towns, like Manchester (48 pet ) aM 
Bradford (47 pet ) by dint of a lar^ 
regional concentration of 
or of restricted extension of bouno- 


arles show a higher ^an ^ewge 
proportion of their industrial popu- 

uZ, employel In the 

dustries Beatty latea ^ 

rr»proach the national average 
* hv virtue of their size 

,055 L extent Mthe market 

S«wree.ntatlonoIaUaervlee 

m uie nmeteenth eentnry 
1 P» proportions ol their 

™aS.pnlatlonse»Pl'>y“””fr 

rf^^SSles 

wring rToT these towns, 

C“a:?sn<“?entiylarg..nre,oir. 
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Figure 2 Employmentla pari ol eastern England. 12ol Hull ajai Its suburb of Halt 
emprlce hare been excluded from the urban mapo«icg to their large size In relation 
to other centers 


are similar to those in the East hate a variety of functions, actins 
Riding and the northern part of the as rural service centres, asdornu- 
area shown in Figure 2 Maximum tones for workers in Inner London, 
proportions are higher in residen- and as residential towns for 
tial rural districts near London or no longer m employment. In ho 
in good communication with it The resorts and dormitory settlemen 
importance of Private domestic ser- high proportions of the employ 
vice m some rural areas and the peculation are engaged in services 
significance ctf Catering on andnear A distinctiCKi may be made between 
the south coast should be noted Dormitory towns where the big 
In south-east England many towns proportion in services reflects the 
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concentrated services within their Three characteristic levels of 
boundaries and may act as service servicing may, therefore, bo rec- 
centres for shopping, entertainment, ognlsed In industrial areas. Small 
and specialised medical and educa> industrial towns and rural mining 
tional services for small settle- areas have a minimum level ofser- 
ments in their neighbourhood. vicing at 15 pet. of their employed 


% in services 
□ 15-249% 
a25-345% 
ra 35-449% 

0 45-549% 

■■ 55-649% 

O County boroughs 
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population In service industries. 
Some of the small or medium sized 
towns act as local service centres, 
often as a legacy of their pre-in- 
dustrial function. Here caicentrated 
service industries are found and 
over 30 pet. of the populaUoi is em- 
ployed in service industries. Dis- 
trict and regional servicing la con- 
centrated In much larger towns 
where proportions employed in ser- 
vice Industries are about the na- 
tional average. 

REGIONAL PATTERNS OF 
SERVICE PROVISION 

Differing patterns of rural and 
industrial servicing lead to marked 
regional variations Intheprcportion 
of the population employed In ser- 
vice industries In England and 
Wales. Figure 5 shows the percent- 
age in service industries in county 
boroughs, generally the larger or 
historically more Important tcfwns, 
Separately from that of adntlmstra~ 
live counties l.e. the geographical 
counties outside the county bor- 
oughs, In order to minimise the ef- 
fect of local concentrations of ser- 
vice population. It is clear that the 
percen^ge In services Is twice as 
high in some counties as in others. 
Within the class intervals chosen 
however the counties fall into rec- 
ognisable geographical groups. 

In the eastern counties (apart 
from Lindsey and West Suffolk) 
Warwickshire, the greater part of 
Wales and the south-western penin- 
sula the percentage in services is 
near the national figure (excluding 
Inner London) of 41.3 pet. Services 
are poorly represented In the north- 
ern counties and the north Midlands. 
South and east of London services 
dominate the employment structure 


to an extent cmly found elsewhere in 
north-west Wales, Westmorland and 
West Suffolk. 

The adherence of one or two 
counties to the groups shown in Ta- 
ble 4 and Figure 5 may be explained 
by local administrative accidents. 
If the boundaries of Bristol were 
extended to the limit of Us built-up 
area Gloucestershire would join the 
counties with over 35 pet. of their 
population in services, as would 
Bedford if taiton had been granted 
county borough status. These coun- 
ties are geographically and statis- 
tically marginal to the group. Mac- 
kinder regarded Gloucestershire 
as a transitional county in 1907.^ 
The marginal alteration of county 
boundaries or the use of a different 
class interval (as experiments have 
shown) would not disguise the fact 
that large areas of the north of En- 
gland and the Midlands have a ser- 
vice provision well below the aver- 
age for the county, while that in the 
south-eastern counties Iswellabove 
It. 

The county boroughs show a 
broadly similar regional pattern of 
service provision to that of the 
counties, it should be noted that 
county borough status is not based 
entirely on slee or function and that 
few county boroughs have been cre- 
ated during the twentieth century. 
There are, therefore, few county 
boroughs in the south and east of 
England where population growth 
has been more recent. Canterbury 
is the only county with less than 
50,000 people. Luton (110,000) is 
the largest non-county borough out- 
side the conurbations. Most county 
boroughs have higher prc^ortlons 
of their populations In services than 

1MACKC<l:>eR, H. J , ertuin nxi uw BHUfli Ems 

im p 
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Table 4. Service Provision tn Ck>uiities 1951 

Pet. in services 


Average pct. in each group of counties 

25-34.9 

35-44^ 

45-54a 

55 

Pro vine. 
England 
& Uales 

Ko . of counties 

(18J 

(29) 

(12) 

(3) 

(62) 

Railway 

2.2 

3.0 

2a 

2a 

2.4 

Road passenger 

la 

1.1 

la 

1.7 

1.6 

Postal etc. 

0.9 

1.7 

1.7 

2a 

1.4 

t\'holesaIe 

0.9 

la 

la 

sa 

1.8 

Retail food 

3.5 

4 0 

4.4 

4a 

sa 

Ret^l mn-tood 

3.4 

4A 

4A 

5A 

4a 

Insurance 

0.3 

la 

1.6 

3a 

la 

Local govt. 

2.5 

3.4 

3.4 

3.4 

sa 

Educational 

2.4 

3a 

3a 

2.8 

2a 

Medical 

2a 

2.7 

3.4 

sa 

3.0 

Catering 

za 

4a 

sa 

7.0 

4a 

Private domestic 

2a 

4a 

S.6 

6.0 

2a 

All services 

20.1 

49JS 

43.0 

57.6 

4ia 

The distrtbuQoo of the counties In each group la shown in Fig. 5. 


tbe surrounding adminlstratiTe 
counties since they supply 'basic* 
services to the latter. In the Mid- 
lands and north of England, how- 
ever, many county boroughs have a 
similar proportion In services to 
that in the neighbouring county. 
Coventry and Smethwick in the west 
Midlands have a lower proportion. 
Eleven of the 12 county boroughs 
south of the Thames and Bristol 
Channel have over 55 pct. in ser- 
vices. Further north only Glouces- 
ter, Chester and six coastal towns 
attain this proportion, each with sig- 
nificant 'national' functions as 
transport centres or resorts. 

Transport services as a irtiole 
(road, rail and sea), Catermg and 
Private domestic service show the 
widest percentage variations among 
services in county boroughs. All the 
county boroughs containing major 


port facilities have over 12 pct. in 
transport services. A percentage 
ID Transport of Cfver 12 only 'ex- 
plains* the mclusion of seven county 
boroughs m the group with over 55 
pct. in services (Liverpool and 
Bootle, East and West Earn, South- 
amplcu, Cardiff and Grimsby). Ad- 
ministrative counties are too large 
and varied fn structure to develop 
proportions in Transport far away 
from the nahonal average of 8 pct. 

The percentage distribution of 
Catering and Private doraesbc ser- 
vice in the administrative counties 
has been ranked and the percentage 
by which these services exceed the 
level of the upper quartile of the 
distribution deducted from the total 
percentage In services in the rele- 
vant counties. The high proportions 
of employment in the counties of 
Westmorland, WIghtand EastSussex 
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(over 55 pet.) may be e^qjlalned by 
percentages In Catering (Westmor- 
land 7.5 pet., Wight 9 4 pet , E. Sus- 
sex 6.3 pet.) and in Private domes- 
tic service (Westmorland 5.3 pet., 
Wight 5.1 pet , E. Sussex 11.1 pet.) 
well above the national averagesfor 
Catering of 4.1 pet. and Private do- 
mestic service of 2 3 pet. 

These are the only counties where 
high proportions in the service 
group of industries may be ex- 
plained by marked concentratlw In 
one or two service Industries. Nor- 
mally high proportions in several 
service Industries are found In the 
same counties. Tbe pe^entages 

employed in each service Indus ry 

in each county were ranked and m 
quartile values of 
tribution found. E. and W. 
had percentages within 
quartile distribution of 

vice industries. Caernaiwon of six, 

Kent and the East Biding rt «v^ 
Dorset. Hampshire. Bf^J^^repev^ 
and Westmorland of 
counties with over 45 pet. 
in all service industries, m y ^ 
lord, AngloB.yaodW.S>d^^ 
less than four services _ 

The level of Pl-hvlsion ^ 
servleee shows a doss 
the percentage employed j , 

vices. This ratio Is an 
general guide to the level ol service 

"'c^Sration ol ilgures at m- 
tlonal, regional and 
showed that the ^ce 

tribution of e™P^°yf*"V;elatedto 
Industries was not and 

employment In manufa . 
othVr industries. Several indued W 
counties, and county -,vsliahtly 

proporUons in services only slightly 
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below the national average. The 
oroporUons in manufacture and ser- 
vice were respectively 48 pct. and 
42 pct. In Middlesex, 38 pct. and 37 
net. In Warwickshire, 42 pct. 

42 pct. in Essex for example, ^e 
link lies rather in the economic his- 
tory of England and Wales, for al- 
though the majority of the industrial 
and mining settlements grew up be- 
tween 1840 and 1880 their charac- 
irrlBllcihdustrUI and social slruc- 
tore Is clearly recognisable In the 
1951 figures, prolonged by 
rent depression In coal, 
steel and associated 

fnrlheinter.war period and ^ the 

Icles for diversifying Industrial me 
raising the standards ofservic- 

SttSarsashadnolyatma-. 

rM)ortopacl,forth. mmedi>le 

«rt«t.xrar years were spent in re 

J“rlng the physical dasttuctlnnsul. 

'*'S'."’sp’reaVot manulactnrmg tn- 
r'’ihrra’i.;rSe«.a«“?.sts 

evolved been as- 

FSFp=-»^ 

tern of service p ,„goclated with 

entry 23.6 pc • . industrial 

'"isSiah 25.1 pct-), altract- 
estatee, (SIW ^ workers. 

cite larger SrlUeh 

* inweVer.' shows » P“'“" 
r'e«nt“^ula.lcn grovdh In torms. 
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THE EVOLUTION OF POPULATION CONCENTRATION 
Jatk P Cilhs 

Dr Gibbs IS Associate Professor i« ife Depar^trerJ of Soaoleo 
Lnrverjiijf of Texas and AdsKg DireeUr of the Deparlmeni s Popuh 
tion Research Center, ih Mu artuJe teas prepared 


S tudies o( urbaniuuon t^‘picall> 
View popjiitJO'i concenlTalion in 
strictl) quantitative terms, 
nairely, as an increase in the proportion 
of the population srho rerde m cities 
Urbanization is in fact the major factor 
in the process of population concm 
tration ‘ but the process involves more 
than an increase in the proportion of 
cit> residents. SpeoficaUj there is 
evidence of a particular order of stages 
in population concentrotion Tha paper 
sets forth 8ug^‘ed major stages and 
reports a test of theu* apphcablitv to 
the demographic histor) of the 4$ cd- 
ternuoous states of the United States 
up to 1960 


Stages or Popvlatjon 

CO^CE^-nlATIO^ 

The follovnng stages of population 
concentraPon are suggested 

f Gties come into being but the 
p ercentage increase of the rural 
populaPoQ equals or exceeds the 
percentage increase of the urban 
population at the tune aties 
firrt. appear 

II The percentage increase of the 
urban pop^tion comes to ex 
cxed the percentage increase of 
the rural pojwla&oa 

III The rural populaPon undergoes 
an absolute decline. 


•See. far eomp le. Hope Todiie. "Tbe 
iweacf Libamiation,'’ Setvl Ferttt, \oL29 
lW2.pp.3IJ 3J6. 


IV The population of small cues 
undergoes an absolute dedine 
V There is a dechne lo the differ 
encts among the temtonal dm 
sions with regard to populapon 
de*i£it> . that is a change toward 
a more even spatial distribupon 
of population 

The stages art not motuall) exdu 
siiT consequently, it is logicallv posable 
for a sooe’v to be in two or piort of 
the stages smultaneously For example 
during a given period both the filial pep* 
ulation and the population of snail 
dpes ma> be dedintng lo such a case 
the $oaet> ma> be said to be in both 
stages HI and IV Howerw the central 
cpiestie-i in such a case would be aa 
cerned with whether the rural population 
dedmcd before the small aties began 
to lose popuIaUon This question could 
not be answered a priors because it is 
logicalI> possible for a eoaetj to reach 
stage I\ before stage III but the pre 
diction 13 that stage III precedes stage 
I\ Thus the theory states that popula 
tion concentration occurs through the 
6ve stages ^et forth above and that 
each sta^ is reached m the order 
indicated 

5tage / 

Littfe IS known about population 
growth n the first aUes, but it appears 
likely that it was cot of an\ great 


•Tke Etabdion of PopoJaiton Coneentraiion' by Jaeh P Gibbs Repraded from 

EcOQOraicGeograjJgi.to/ 39(4AR719S3) pp 1J9 129. xiSh permission o/Ike editor 
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the evolution of population concentration 


msmtudc’ liicl mw have b«n l»» 
than in the rural areis The growth of 
a muons popuhtion is brgelj ilepcml 
ent at least early in the history of the 
nation on an increase m the food 
supply Accordingly on increase m 
food production is lively to generate 
both rural and urban growth This 
appears to be generally true but il is 
more problematical for the urban i»P 
ulation An increase in food produc ion 
IS almost certain to licncfit run resi 
dents because they have immediate 
access to the increisc whereas the 
mnucncc of the same increase is 1^ 
certain as far ns the urban 
IS concerned Whether or not c 
crease actually reaches tl e urban r«P 
uUtion depends largely on 
tion t«hnology and to the «t 
efRcieney of transporialio i 
proved relative to the increase n ^e 
food supply the incrase 
stimulate as much growth m th 
rural ,»puU<.™ 

.mapna rural 7^'’ " 

producing 1000 000 units of 

day «uh (aril unu •oflinent 

our peiaou 'Y, 

sumption standard H t «i., moOO 
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food units from farms about 
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10 000 and the rural populati 
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that some agricultural inno 
the acquisition of ^ *. j( |be 

production to 1 500 umts If 
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to occur ocntually but in.t.allv they 
follow advancer .u lood production It 
„ ate in the period ot an inefficient 
tnntpoitation tecIvnoloBy that rer^ 
urban migntion is most hhelv to be 
at a minimum 
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emplo>Tnent and a higher standard of in small centers that offer sernces to 
hnng to potential rural urban migrants.* a now declining rural population 


Stage HI 


Stage V 


\s the N'olume of rural urban migia 
tion reaches a high level the number 
o! migrants exceeds natural increase in 
the rural population which therefore, 
undergoes an absolute dechne.* This 
decline which marks the beginrung of 
stage III IS not altogether a product 
of an increase in the number of migrants 
from farms to aUes it also reflects a 
decline in rural natural increase brought 
about b} the fact that rural urban 
migrabon is selecti\-e of tndix’iduals m 
their reproducti^ >ears.* 

Stage J1 

^ the \tilurae of rural urban migra 
tion increases m stage III. the number 
of potential migrants becomes less and 
less * but the ' pull factor ts still 
present Just as the Urge center* offer 
opportunities not present in rural areas 
so do the> offer opportunities that far 
exceed those in the small towns \ccord 
ingl) migiation to large aUes coounues 
but it is now pnmanl% a mo\-einent 
from small centers to Urger ones with 
the ultimate outcome being a decline 
in the population of small places ” This 
dechne marks the initiation of stage IV 
in the concentration process. It results 
from (I) the same factors which pro 
duced the earlier decline m the rural 
popubtion and (2) a loss of functions 

•Lmied Nitjoas.e? sU. pa. 12+-I26 
^ See tor esample. Conrad Taeuber •'Ketenl 
Trend* c< Rnral-Crtoa \J grattoo m tbe Cmted 
Sote*.** Afemertdi fund OaarIrrtT 

\ol 25 1917 5^205-213 

• 'Lcitcd Naoens, ep nr p. 119 
*Kiit|:sley Daro and HiJdi Hem Golden. 
CrbaruzatiOQ and Uie I>ve]opfaert ct |>e. 
Induxtnal Areas.*' Ecm D*-*iopime%l csi (M- 
t»re3 Cienit \oL 3 1951 p. 11 Ettsland u a 
tuoae iCostratxio oC tSe pnces by wludi tbe 
pocecual nnd^itfen rajcraist* coe aei to 
c cu rt ah . See A- K. Cainmasa, **TfetKl» to 
Intercal Mmcios. lMl-1911- Traar llan 
1935-1939 pp. 21 29 


It might appiear that stage IV would 
continue to the point where virtuall> 
all of the national population is located 
in one huge urban center,** but such is 
not the case E%'en if the transportation 
and agricultural technologj could supH 
port such concentration, it would not 
take place Continued unproi'ements 
in transportation and communication 
make it possible for a popuIaDon to 
obtain semces and maintain existing 
<oao-ecDnonuc relations without a high 
degree of concentration and, conse- 
quently , there ts a movement from high 
density areas ** Persons who work in 


'*A coooKTMio b w eea nsaU popuhoa^ 
tixe aial loss d popubuon u luggeitea bf ibe 
findUt* ot snenl mdies. See for esoipU 
Cdmand de S. Brwaaer aad T kyuB Smith 
•'tHUje Cfovth aod Dedioe, t93$-i910 
RmtoI Stndity \6L 9 1944 pp. 302-1 IS 
S. C. RatcCffe "Size u a Pactcr la PaeuUtioa 
Cbaceea cl lomperated Hamlets aad \'!ILigc*> 
t9i0-l9*0 - /W St-neiofy \oL 7 1912. pp. 
314*329 wakifw Fietdiat ^buro. Size 
CMorooiuty as a Faeur lo htirratioo,'* Sactetefy 
end Social B/icenk, \ bL ^8 1944 pp 25^261 
C. C. Zmotrraza. Farm Trade Ci"-crt t* ilia 
acjota i90?-19Z9 kmr cl hlinoenta Agnc- 
Eipmoient Statioa. BuO. 269 1950. As the 
small ptares dediee tbe large erban ceaters 
fTow both tieods cofttribtne. d course, to 
populanee concentration. See for eiample 
FI^t] ars) Lilian Dotsoo, "Lcban Cratraliza 
bon and Decc n traLatioa la Mexico,** RmraJ 
StfvUcy \gL 23 ]9.>6 p. 44 

•• Appticalion of Stesran s formulas to tjeods 
in tbe Lnied States yield* a forecast d an 
eientnal diaaMearaace d tbe mral popuUtxn 
and a pcpvlauoo dedUne in scaD urban places 
vbicb Heiresse s op tbe oze scale to a point 
ahere all of tbe Batmnal popolauon reside in 
one urban center See John Q Steaart, "Em 
nncal Matbecnatical Rules Concermeg the 
Distn'buuon and EnuHibnum d Popcdaaoos " 
Cror- An, \ (4.37 1947 pp. 46J-4SS 

“Edaarf Gccea, "Tbe Role cf Densitv as 
a Facto- in Metropebtan Groirtb in (be Lcitrd 
Sutei cf -America, 2‘epa.alwe S to di et , \<4. 8 
1951 pp. 113-120 Noel P Ctst, "Des-dopii* 
Patterns cf Lrban DecrscraUzatioa ** Social 
Few \oL 30 1952 pp. 257 267 J DoujU* 
OrmU, /r, "Tbe Retatioa d Home* to Uorfc 
F9ace* and tbe Spat.al Paitem of Cm " Social 
Forcrj \c4 30 1952 pp. 27l 282 lienr) S. 
Sbryndc. Jr, Red^stnbutioa of Population 
(Coalviaod oa MzS tot') 
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or otherwise depend on large cities tome 
to live at 3 distance in small to^na or 
in settlements that have low popi'lation 
densities The result is eventually stage 
V which IS characteriied b> a change 
toward a more even spatial dratrihulion 
of population “ Th s is the final stage 
m the concentration process and one 
that could conceivably continue to the 
point where the popuhtion is more 
evenly distributed than in the case of 
stage I However unlike the a tuation in 
stage I the basis of population d stnbu 
ton u stage V is residential disperson 
and not a decline in inteidependence 
this means that the deconccntration does 
not result in widely scattered commu 
nities that have virtually no economic 


relationships with one another Stated 
otherwise stage V is not s product of 
the force of diversification postulated 
by George K Zipt even though it may 
eventually involve industrial decentral 
iKition at the regional level “ 

SaUF Ql/AtfFJCtTiOVS 
Oms dcred as a theory the sequence 
of stagea of population concentration 
bears same reswirWancf to (toKtveath 
century evolutionary ideas In recent 
decades the notion of an evolutionary 
course in sociocultural change has been 
sharply questioned Evolutionarj the^ 
ores have suffered from at least two 
defects namely a vagueness m termi 
]M>k$y and inadequate qualifications 
The vagueness has precluded ngorous 


IMO to WSO ywni e/ Anff Slat Am 
Vot 4« 1951 i>p 4J7-WJ Uo F Sehnore 

"■nie Growth el Metropol tan Suburlw .‘if'p 

Sac fyv Vot » JW5 PP k*ir 

Sebaow Meiropobun Growth and D«*n 
traliisiion Amrr J-nr* «f 5»e W 

1957 PP ITl 180 Donald J 

blal* Oaford 06 0 
Clisngw n PPp«lstW.Dutf^«l|" 

ar ea d«l ne in uAan oi 

what a oll«n referred W « oep^t 

• ti, „ ».b.« ra. (s« “ "jS; s 
PopuUuon Dcimciew .jiSa* Uenrf S 

iecMj; Farcti Vot , '^..mooI tan 

Deroncentration cIm <h*« 

areas may lake pue* »* •" , .•,, m *»!■!) 

concenirat on u takni P _ Cnnrth 
level (See Han. BlPmen^ „ 

ot Metropol wn Area*- d»conf«"*rat on 

1W9, pp iO-frt } ^^'J’^oarun 0^1 ‘I* 
an Increase in Mniovnt titxn 

el terntonal U" It Invof^ 

the major centers bunw * d"J 

in addUn W new real W Md 

urban arras 

shfts n thesi»eh‘«rarcfty« T-fj,e S«e 

lute CbUSP at ,-ej np iSi'Ji* 
lot M flwfeM Vd iA JM' 1 1- 


tesu while the absence of qualihcttions 
made it poss b>e for isolated exceptions 
to invalidate the theory in question 
The present theory has been formu 
lated with a anew to avoiding the glanng 
errors in grand e^-olutxonary schemes. 
For one thing the theory u so suted 
that It can W subjected to systematic 
emp ncal tests Of greater importance 
boneier are the qui) fiotions attached 
to the theory ft is not suggested that 
all popubtions inevitably move through 
tl e speafied stages On the contrary a 
population may remain Indefinitely In 
stage I or a later stage Furthermore a 
population may regress to nn earler 
roncentrat on stage and the process 
may then start over again from that 
stage Thus there is i o suggestion that 
change »s inevitable or irrevers bte The 
theory hoWs only that jf coocentratioii 
takes place it wtU fdUovr the stages in 
(he Older speafied 

A second major qual fication relates 
to types of human populations It is not 
•*Sre Gcorje K neiliry Zlpt tTanac fl<*.jTier 
«y Mr^ Itojl Bfart Ctmhndet 

b{J*» 79*9 9 ftnd Cptcrx* T Kennrr 

_Oogcsphy of luduitrtjl Lonllon Eau 
Ccat tot il mr pp. 187 fS9 
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suggested that the concentration process 
(oHows the specified sequence of sta^ 
in all populations. The hj'pothesized 
sequence will appear without exception 
onlj m indigenous and isolated popula 
tions that is populations that have 
alw-ajs been ecoJogicall> closed s>-steros 
The necessity for the qualifications is 
obvious The migration of contemporaf> 
Europeans to unoccupied lands would 
in all probability ne\‘er result in stage I 
the population might well be in stage II 
at the outset Moreover contacts be 
tween the two populations may sub* 
stantiall) alter the sequence of stages 
of concentration For example with a 
steady stream of immigrants there is 
no necessity for urban growth to result 
in rural depopulation The immigrants 
may either mo%’B into aties or replace 
rural persons who ha^e moved to aties. 
In general then to the extent that 
contact between populations takes the 
form of migration or on exchange of 
food or technolog) there « no necessity 
for the spenfied stages of concentration 
to hold 

The qualifications immediately sug 
gest a mapr cntiasm of the theory At 
present there are no populations that 
meet the qualifications and therefore 
it might be argued that the theory is 
neither testable nor useful But this 
Ignores the fact that the v'alidity of any 
theory is contingent upon the quahfica 
tions imposed Moreover e\’en if the 
qualifications o( a theory oeate a null 
class the validity of the theorv can still 
be assessed indirectly To the extent 
that conditions approximate those spea 
fied m the qualificaPons predictions 
based on the theory should be wrrect- 
For example the stages of population 
concentration should hold more con 
eistently for nations than for small 
territorial divisions (such as raunpes in 
the U.SA.) Small temtonal divisions 
are least likely to approximate an 


ecologically-closed system because there 
IS usually a steady stream of migration 
technological devices and food from one 
division to the next. Finally a theory 
does have utility even when applied to 
conditions fhat do not meet m all 
respects those speafied in its quahfica 
tions If predictions are to be made it 
some kind of order m ev’cnts is to be 
sought then any generalization is better 
than none 

A Test or the Theorv 

Of all existing populations those 
delimited by national boundanes most 
nearly satisfy the qualifications imposed 
on the theory However current inter 
national statistics are not suited for a 
test of the theorv In only a few coun 
tnes do demographic statistics extend 
ow long periods and even m these 
cases the information necessary for 
determining stages is often not avaitibfe 
particular!) with regard to the distant 
past. Furthermore in some countries 
the coisus definition of urban and of 
rural has changed front time to time 
thereb) making historical companions 
difficult if not impossible 

Omsidenng the present nature of 
d emogra phic statistics the most feasible 
approach is to test the theory on large 
temtonal divisions of nations that have 
population data suitable for long range 
historical comparisons The United 
States provides such an opportunity, 
since the individual states are large 
and their demographic statistics extend 
back in some cases to the first census 
year 175>0 Moreover the census classi 
fications of urban niraJ and Qty®^ 
ranges can be made comparable through 
each of the past eighteen decennial 
censuses 

This does not mean that the states 
are ideal temtonal units for a test of 
the theory On the contrary in no state 
IS the population indigenous and iso- 
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urina thit wheruns m six states the 
rural gronth rate exceeded that of the 
urban popaUtion in the first decade 
after urb-in centers came into cxistcnro 
,hrt »as tnic for only tivo states in the 
^ad decide” A comixtnson o the 
diBerentes betneen rumi ."<1 
growth 10 the Erst and iweond deradm 

Zr the sppesrance ol 

„ also instrucme For 'b' ™ 

Without an Ufban center at the tim 
The fint sutc census the average per 

:^L“tnc.cselntbenrb.njlabon 

‘‘‘""‘rf'.llETOr 'HWlpopu 

for the second decane a«e 
fi(pifes for percentage in 

data !«">"« '°,5“E„, ol the iheorj 

'ittuestmat. thus 'll. 
,tdge9. The in j ^ 

extent to **1^ jj ni IV 
thnmgh stigrt 1' 

to detenn^e > m) the rates of grmMh 

dpccnoul population 

|„, the ™» .mail c, lies sad 

(J) the l«P“b‘“°'’„™|a,.„n movement 


‘^“re^Tpo'pu'aU”" movement 

SI 

tion at the State lev* determine 

■^'"rr^S ro^uS to accept 
urban and t“™ * „,age increase 

S Jlot^he iwriol 

<aatn »/ ' 

Table IS 



646 


SERVICES AND URBAN ACTIVITY 


these figures are based on a definition of 
urban which for all practical purposes 
encompasses on!) incorporated places of 
2S00 or more inhabitants For purposes 
of comparability this definition aas ex 
tended to the 1940-1950 and 1950-1960 
decades even though the Bureau of the 
Census applied a ne« urban definition 
in the 1950 and 1960 ransuses,*' These 
data make it possible to dctemime when 
the percentage of urban growth first 
came to exceed that of the rural (stage 
II) and «hen the rural population first 
declined (stage III) 

To determine when a state has 
reached stage IV it is neces sa ry to 
compare the number of inhabitants of 
small Qbes, at each census >‘ear, with 
a decbne in the number marking the 
on«et of the stage In the present test 
of the theor) , the size range 2500-4999 
was selected as representing small aties 
This size range was selected because the 
minimum corresponds to the definition 
of urban as empIo}’ed by the Bureau 
of the Census and because the popula 
tion of smaller places (less than 2500 
inhabitants) is not consistently repeated 
m census publications 
The histoncal statistics in the 1950 
census publications show the number of 
inhabitants of places 2300—4999 for 
only the census )ears 1900 through 
1950 ** and the latest census extesdsnhu 
senes up to 1960 ** Thus an inter 'ceosal 
decline in the population of snail aties 
has been determined over only the >'eais 
Tihif iguomr Ohr 

that the population of small oties 
declined in some states before 1900 but 


"Lrfaas aed rural population for 1950 aad 
I960 art u pa trf by tl« Bureau of tbe Ceosos 
undo betb tbe dd orton defimooo (1910) ami 
the new (1950) defin bon. 1960 eensia bgnra 
were c^Ftuaed from reports cn sutes 

as they w ’ ' 

• Unit. 


** From reports oo utdindual sutes. 


the over all sixty j-ear trend indicates 
otherwise 

The idenpficabon of stage V presents 
the greatest difficulty of all Deconcen 
nation at the state level is a movement 
toward a more even distnbution of 
population throughout the state This 
movement can be expressed numencally 
b> determining for each census >ear, 
what percentage of the state s popula 
tion would have to move from one 
component temtonal division to an 
other to bnng about an even distribution 
of population. When this percentage 
figure beguis to decline deconcentration 
has commenced ** 

For purposes of illustration a direct 
measure of population concentration 
has been applied to Texas and Rhode 
Island for each census >‘ear from 1950 
onward using counties as temtonal 
divisions. The results are shown in 
Table I Tbe figures in Table I show 
that a continuous increase in concen 
tiapon has occurred in Texas during 
tbe past 50 >ear8 whereas ezactl) the 
opposite u true for Rhode Island 

Two comments on this method of 
assessing deconcentration should be 
made. First the value of «uch a measure 
IS alwa>-s relati\-e to the temtonal 
divisions enipIo>'ed in general the 
smaller the divisions the better In the 
caseofTexas forexample itisposabJe 
that deconcentzauon has been going on 
tnthtn certain counties whereas among 
counties the process has been one 
of concentration Second although the 
measure of population concentrapon 

"TIus u net true for coontnes or repons 
wicli Bs expirtli]^ frontier ot settleaient. See 
Erfjar IL Hoover Jr., “Intmtate Redistribo* 
boo cf PopaUtioD, 18.^1940” Jnrw tf Eion 
Bist9»y \oL I mi pp. 199-20S Where 
pofuUoea mos-ement luroivee pnncrpaUy tbe 
setilemeot of onocraptH t e rr it ory rstber than 
redstribitbon. tbe iseasore roust be Bdjisted 
to as to rtfle e t cclv tbe rHative tfecLoe of 
density in temloruf umts tbzt were above 
avers^e in ibe ratio of inbabitaats to land at 
tbe lUrt of tbe penod. 
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growth of the rural population comes 
to exceed that of the urban population 
the state is courdered to be in stage V 
But this cntenon cannot be applied 
without qualification Although the test 
of the theor> cannot incorporate a 
consideracon of stage I, there is evi 
dence of a tendencj toward this stage 
in some states. If such a tendency did 
exist, then the earhest penod in which 
the percentage rural grounh exceeded 
the percentage urban growth represents 
stage I and not stage V But stage I 
should occur t-erj earlj in the history 
of the state if it appears at all Accord 
ingl> , the final cntenon for the identifi 
cation of stage V is a percentage increase 
of the rural population which exceeds 
that of the urban population after the 
fir«t three oen«us decades ui which an 
urban population was present 
The appUcation of the abotw cntenon 
IS based os the old (1940) urban defini 
tion for all ceimis >"ears mclodmg 19'0 
and 1960 The extens.oa of this definition 
to 19a0 and i960 can be quesuoned 
despite the fact that it is the or!y wa> 
to adie^w CQiuparabiUt) o'er time It 
could be argued that a higher percent:^ 
increase in rural populadon merely 
refiects the opansion of urban temtDc> 
be^xmd municipal limits. This is doubt 
less true but the areas of expansion 
represent on the whole, low residential 
densities. Thus, although the higher 
rate of niral growth may be a product 
of the failure of municipal boundaries 
to opand m accordance with population 
movement, the moi'eraent xranetfaeJess 
suggests deconcentration 

Seqxtew ef S^gesfor IndmduaX Staies 
Table II shows the decade m which 
each of the 4S states reached stages 
II, III, IV, and \ of the concentration 
process. According to the theory eadi 
decade within the rows of Table II 
should be later than the decade to the 


immediate left Where two adjacent 
dates are the same there is no way of 
detennimng which stage was reached 
first during the decade, and such cases 
constitute evidence neither for nor 
against the theory 

On the whole, the states conform to 
the theory Disregarding cases of ad 
jacent dates that are the same, it is 
found that stage II appeared before 
stage III m 45 or 93 percent of 46 com 
pansoRs that stage III {Receded stage 
IV in 2J or 58 per cent of 40 compan 
sons and that stage IV preceded stage V 
in 28 or 70 per cent of 40 compansons. 
Altogether, 96 or 76 per cent of the 126 
compansons indicate that the stages 
su ccee ded one another in the order spea 
fied b> the theory Such a proportion, or 
a greater one, would occur on the baas 
of chance in less than one out of ev'cxy 
100 cases. 

Dr^nt Cajei 

Inspection of Table 11 ro'eals that, in 
16 states, the p er cea tage rural growth 
came to exceed that of urban growth 
between 1930 and 1940 It might be 
argued that this is largely the con 
sequence of the economic depression 
ard not a stage in an evolutionary 
corcentrauon proce ss . This may be 
partially true but in 11 of the 16 states 
the percentage rural ingease was greater 
than the per ce ntage urban inoease 
during both the periods 1930-1940 
and 1940-1930** The fact that some 
of the states reached stag" V be tw ee n 
1930 and 1940 (on the basis of the 
rural urban differentia] growth) actually 
produces sev er a l cases of error in 

” S ta te s la w!iich rise p a c en tafc rnral m- 
cresK etceerfed rise cereme^ sitian jsoease 
la both I930-1W0 aad l«0-19-d New Hscip- 
risae, JitaaafisQKm. Rliode Islusd. CoQceco 
cut. New yorfc. New Jerser PeBasvtraisia. 

MjcJiszan. Onesxi. and CaSIam^ States 
in wbicti rile aniaooa beJd fer 1930-19^ bat 
not lor 1940 - 19 SO lolaita. IHIocks, ttet 
\Bzuua, Koitisdcy and Wasfcirgttsn. 
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a loww sue moKc hr smtli atm (undtr 
1000 or 1000 2499 rather than 2500 or 
more) u a question for further stud) 
Hottc\cr, since the populations of place* 
of less than 2500 inhabitants are not 
consistent!) reported jn United States 
census publications, research on loner 
size ranges will haw tn \» conducted 
for other countnes. 

CONCtt'lQNS 

Tlie resuhs of the test of the theory 
suggest a tcnclcncj for jwpubtion con 
centratfon to occur through a certain 
order of stages But the eaatlence sug 
Rests nothing more than a tendenc), as 
seaeral states m the United Statts havT 
not moa-etf through the stages in the 
sequence predicted b) the theor> 
\Mtelher this mcrel) reflects the fact 
that the states do not meet (he condi 
tions speohed in the qualifications of 
the theory or v.hether it means that 
the theojy is jnherenth deficient can 
bo determined onlj through further 
inmiigation If it can be «ho»n that 


the stages hoJd liclter for countries (or 
intn national tcmlonal units) that haw 
not experienced an appreaablc amount 
of international trade, immigration or 
emigration, then the argument for the 
tbfoiy »-ould be strengthened consider 
abl) Tests of the theoo at the inter 
national lewl isili be diRcult, Lirgel) 
becau«e of the problems in\-ohTd in 
obtaining the neerssaty data but the 
results of the pjT«ent investigation, 
«hile b) no means conclusiw, «-ould 
to justif> further research 
Further research on the subject should 
go beyond observations on the order 
of stagF* and consider variables related 
to the rationale for etch stage For 
example, is it true that a dedine in 
rural feriihr> (i* measured b> the 
enide birth rate) tj-pieall) occurs before 
the rural population decline* in absolute 
numbers’ Anmefs to this and to other 
questions pertaining to the d>namicsor 
popubtion concentration might «*eff 
be more significant particularJ) for 
underdewloped countries than the order 
of stages. 
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m Webster's diciionar> as meaning 
"a very Jarge city " 

Indeed, the name "Megalopolis'* ap- 
pears on modem maps of Greece, desig- 
nating a plateau in the Peloponnesus 
A city was established there m anaeni 
times, the founders of which dreamt 
of a great future for it and of an enor- 
mous size But the Greek town of 
hfegalopohs never grew to be much of 
a cit> \\*hat has developed now in the 
northeastern seaboard surpasses every- 
thing dreamers of the past ina> have 
\isualized Anstotle, however, wrote 
in his Politics "When are men living 
in the same place to be regarded as a 
single city? What is the limit? Cer- 
tainly not the wall of the afy, for you 
might surround all Peloponnesus with a 
wall Like this, we may say, is Babylon 
and every aty that has the compass of a 
nation rather than a ot> *' (III, 3, 
1276a, 25 ) 

A few years ago the reviewer of a book 
on the history of eastern railroads re 
ferred to the stretch of land along the 
tracks of the Pennsylvania and Balti- 
more and Ohio Railroads from New York 
City to Washington, DC, as the 
"Mam Street” of the nation To be 
quite correct, such a "Mam Street" 
ought to be prolonged along the tad 
tracks from New York City to Boston 
There is, however, some truth in this 
syTnbohcal expression This section of 
1 has come to assume within the 
American nation a special function, or 
a whole group of intertwined functions, 
which IS hinted at in less urbanized 
areas by the concept of Main Street 

Weat Is the Meandvo of a Studv of 
Megalopolis? 

Geographers are of course convinced 
of the value of a study describing a 
given geographic region endowed with 
some unity and originality, and thus 


differentiated from neighbonng areas 
Although such a region may be unique 
m the world, investigatmg its features, 
problems, and structure has generally 
been recognized as a worthwhile enter- 
prise As the data describing unique 
cases piled up, the endeavor developed 
in the geographical profession to look 
for general pnnaples and for studies of 
cases, the outcome of which would be 
more immediately valuable because they 
are applicable to some extent in more 
than one area or place 

Although unique today, AfegalopoUs 
obviously has been and still is an 
extraordinanly interesting laboratory 
in neo where much of what may well 
be accepted as the "normalcies" of the 
advanced civilization of the latter part 
of the twenbeth century is slowly shap- 
ing It sbll IS too early to assess the full 
meaning of a study of Megalopolis ui 
the frame we have outlined The study 
must hrst be earned out. The many 
quesbons it involves could not be 
listed, let alone discussed, in such a bnef 
article A few hints may be given, how 
ever, of what such a survey could mean 
and of the mam problems it could tackle. 

By Us size and mass, Megalopolis is 
both an excepbonal growth and a 
pioneer area, excepbonal, for nowhere 
else could one find another concentra 
tioa of populabon, of industnal and 
commeroal facilities, of financial wealth 
and cultural activities, comparable to it 
However, in several other pomts in 
Amenca and on other conbnents growth 
of continuously urbanized ^laces may 
be observed More of such enormous 
"metropolitan" bodies can be expected 
to arise as the evolubon, already well 
advanced in and around New York, 
Philadelphia, Boston, Washington, 
reaches other abes and their environs, 
la this sense Megalopolis is a pioneer 

area the processes which develop there- 

ta will help toward an understanding of, 
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of relations’ What are the present 
problems of internal organizations, and 
uhat solutions have been attempted’ 
Here are three sets of questions, each 
of which requires detailed consideration, 
involving a great deal of research 

Megalopolis’ growth in the past sums 
up a good part of the economic histor> 
of the United States It has not often 
been examined as to hoiv the sequence 
of e\'ents and trends m the past growth 
of the nation affected local develop- 
ments. Although it IS, m area, only a 
small section of the Northeast, M^alop* 
oils had a crucial part m determining 
national trends, on the other hand, 
the main swin^ of its own histw^ were 
usually the consequence of «hifts m 
national pohaes 

Whj was Megalopolis’ growth 
throughout its history more rapid and 
continuous than that of man) other 
urban areas tn the world’ This question 
leads into an examinauon of the factors 
motivaPng or determining urban expan 
Sion m a given area fn a first inquiry 
concerning the matter conducted b> 
this writer a few years ago were listed 
some forty-odd factors chat in different 
ways and at different penods helped 
the upbuilding of Megalopolis The two 
ma]or among these factors appear to be. 
on the one band, the polynuclear ongm 
and the part played by the senes of 
northeastern seaboard oties as a Ainge 
of the Amencan economy The federal 
organization of government and the 
division of the Atlantic seaboard into so 
many states (each with access to Tide- 
water) that engaged in a fruitful rivalry 
made all nuclei compete one with an 
other until their growth joined them 
together 

The role of the ‘ hinge ” is more dif 
ficult to perceive, but is easily demon 
strated by the material accumulated 
la regional cconomx history This sea 
board had from the incepuon of the 


United States the opportunity and the 
responsibility of serv'ing both as an 
oceanic fa^de for relations abroad and 
as a spnngboaid for the settlement and 
development of the continent inland 
At different penods the mam weight of 
the northeastern interestsosciJiated/rom 
sea trade to continental development 
and hacl.. again, in New England one of 
these oscillations in the beginning of 
the nineteenth century was defined as 
the period when the mam interest 
shifted "from the wharf to the water 
fall ’* In many towns which, on the 
Fall line, were later integrated with the 
area of hfegalopolis, wharf and waterfall 
were very close tooneanother WTiether 
the general trends of the Amencan 
economy threw the door open towards 
the outside or closed it to turn the msia 
endeavors inland the hinge remamed 
fixed at the senes of eastern apes, 
extending from Boston to I'VashingtoQ, 
which alone had the geographical post 
tion, the authority the capital, and the 
sijll to elaborate such poliaes and put 
them into application ’ 

The inheritance of the past sull 
inffuences bcaviiy present situations 
and trends MTiether the eastern sea- 
board Will keep the monopoly of the 
"hinge” advantages after the St. Law 
ren«% Seaway is completed remains a 
burning question However, the faculty 
of direct access to the «ea was only one 
of many factors which favored 
Megalopolis and the others may still 
operate m the future. The relative 
part played by these various factors m 
shapuig the present would be an im 
portant and suggesuve aspect m the 
study of Megalopolis’ historical back 
ground 

The present functions of \fegaIopoIcs 


<3e tecoa o niie KmencaiBe,'’ ie £> Ptnit 

Octane Le lUvre VII Nos. 7l »nd 7Z March 
1931 pp,9-It ar>dApra,1931,p{k.tl 20 
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decision of major states parts of ithich 
are megalopohtan such as ^>e« ^ork 
and Penn5> fvania Ne\’erlLercs8 Mega 
lopolis has a definite pohticai pattern 
uhich differs from that of the surround 
ing northeastern country 

fla%nng thus anaf>-red the past groto th 
and present {unction$ of Megalopolis 


come to its actual problems These 
are man> Two categories of problems 
particularly pressing in afl downtown 
sections of modem cities have attracted 
attention and have been given much 
study the traffic difficulties and the 
slums Two other problems are nowa 
day's receivmg increasing attention m 
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competent quarters ^ater 
local government Both app*^f 
quately set to answer the P^" 
of the huge cities and **mush 

expanding suburbs The np.dly 
room ng metropolitan commission 
committees seem to 1 erald 
changes forthcom ng m the tr^ » 


. „„ctices ot local govern 
(concepts and p —nacts ma> at'** 
ment l«t*tstate p/ablems 

to help York Author 

(such as tlw Port .n metropolitan gov 
,ty) «P*^’7^*more d ffiSt to start 
emment may _,-joi,s because of the 
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J)Ut the \cr) difTicuhin make every 
attempt more s gnifinnt 

Megalopolis as a unit has taken shape 
onl> within the last few iears Its laws 
md customs will take much longer to 
evolve into new forms l>cjter adapted 
to the needs and resources of such an 
enormous urban territory A 8ur\c> of 
the new problems in their \-anet) 
should nevertheless be of some help 
even at this time \\'hile legisblion 
and institutions change slowly modes of 
h\inge>-oKe far more rapidlj Novelists 
ha\e satimed certain aspects of m<T,a 
lopolitan life a r{uar(er centtir> after 
the ‘ cliff-dwellers were strongl> estab- 
lished on Fifth and Park Asenues we 
hear about the exurbanites The 
basic fact is the double trend of the 
large cities part of the population 
mo\es out and commutes from an outer 
suburbia which often extends 50 miles 
beyond and parts of the cities are con 
serted into immense apartment house 
groupings (paradoxically sometimes 
called Milages ) These two trends 
are particular!) clear m Manhattan 
and in Washington but the) are gaming 
other big nuclei of Megalopolis as well 
The threat of the recent sprexd of 
juxenile delinqucnc) seems to increase 
the migration of families to the penphery 
of metropolitan areas The new mode 
of life mxoUes more daily travel ng 
more traffic jams and more higbwa>-s 
outside the downtown areas a redis- 
tribution of marketing channels (illus- 
trated by proliferating suburban 5hoi>- 
ping centers and department store 
branches) some changes in the t>pe of 
goods needed an increasing interest in 
zoning gardening and nature con 
servation 

Because more megalopohtan the way 
of 1 fe of an increasing propartion of the 
jxipulation becomes more country like 
although not reall) rural The Bureau 
of the Census has had to revise sever^ 


times Its standards for the definition of 
metropolitan areas the criteria of inte- 
gration with the central urban district 
include such measurements as the pro- 
portion of commuters and the ax'erage 
number of telephone calls per subscriber 
from a suburban county to the central 
counts of the area etc In 1950 the 
Hurcau even had to revise its definition 
of * urban temtory and introduced 
the term urbanized areas to proxade 
for a better separation between urban 
and rural territory in the Manity of 
large cities especuilly within metro- 
politan areas. New suburban types of 
farming are also deaeloping consisting 
both of a few highly mechanized and 
•pecialized large enterprises («uch as the 
truck farming on Long Island) and a 
scattering of numerous small farms 
inhabited by people wojrking in the 
Cities and denamg their income from 
nonagncultural occupations 
T^e city in the days of sore was a 
well-defin^ densely settled temtory 
often Surrounded by walls or palisades 
Some time ago it broke out of such rigid 
frames and deaeloped outlying sections 
exfra murpj In its most recent stage 
of growth already characteristic of 
Megalopolis it extends out on a rapidly 
expanding scale along highwax’s and 
rural roads mixing uses of land that 
look, either rural or urban encircling 
vast areas which remain * green (and 
which some wise endeax’ors attempt to 
presen-e as recreation 'pace for the 
future) creating a completely new 
pattern of Imng and of regional inter 
dependence between communities 

The coming of age of %fegalopohs 
thus creates bes des problems m legisla 
tion traffic engineenng marketing etc , 
also new psychological problems people 
have more difficulty thinking along the 
traditional lines of division into states 
when megalopohtan sections of different 
states are much more integrated m 
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daily life than they could be witfa up- 
state ams of the same “Commort- 
wea! th " , jieople have also some difficulty 
adapting themselves to such a scattered 
way of life, and officials are often lost 
when frying to classify accorcln^ to the 
traditional categories of urban rural, 
runl non farm farming, etc Such are, 
too bneflj reviewed the vanous prob- 
lems of Megalopolis They are worth 
snal>'zing for the conrlusions that may 
follow 

Lessons eeou an Analvsjs of tjif 
Mfcalopolitav Process 
A detailed anal>‘sia of Megalopolis, as 
it appears today, seems a worthwhile 
enterpnse despite the pfe*cRt unique 
character of this region lt$ trends 
acquire immediate national, and some- 
times intemationah significance by the 
sheer size and weight of hfegafopolis in 
economic and social matrera. But it n 
also, os his been shown, a pioneenng 
area m terms of urbanuation What is 
observed and expenmented with here 
may serve, though on a smaller scale 
and in many cases only after some time, 
to avoid delay's and errors m other 
growing urban areas It may help 
improve ourmanagement of themincate 
process of urbanization 
This process is an old one and has 
greatly contriliuted, as many authors 
have shown, to the growth of nestem 
avilization Far from having reached 
Us optimum, in the middle of the 
twentieth century, the process of Urfaam- 
fflTton acaatrartsi'rtViXftar KhcWnitu' 
States has demonstrated that enough 


live from nonagricultural pursuits, but 
not in congested stums This momen- 
tous evolution, one of the major Amen- 
can contributions to this centur>, lead 
ing to semiurbanized status, is most 
advanced In Megalopolis * 

The new lomis thus attained, the 
intensity of the problems the solutions 
attempted, must be compared to what 
happens in all these respects m other 
principal metropolitan areas in the 
United States and perhaps tn Canada 
A dearer mode of classification for both 
problems and possible solutions may 
thus be worked out, based on factual 
observation rather than generalized 
theory The whole survey ma> help 
to evaluate this new expanding frontier 
of the American econom) (heurbaniza 
tion of the bnd 

Outside the North Amencan continent 
many other countnes are already faced 
with a similar acceleration of the process 
of urbanization Their policies could 
greatly benefit from a full analysis of 
Megalopolis toda> and its comparison 
H-ith other urban growths in America 
None of the continuous chains of 
metropolitan areas or conurbations shap- 
ing now m other parts of the world is 
indeed comparable in size or shape as 
yet to the Amencan Megalopolis The 
one most nearly approaching it, which 
may perhaps coalesce sometime within 
the next 20 years would be in our 
opinion m northwestern Europe, from 
Amsterdam to Pans, including perhaps 
a bulge eastwards as far as the Ruiir 
arot'C&ibgneaibng cAe AAmesnu'AAfusif 
rivers 


agricultural commodities of all kinds 
can be produced for a populous nation, 
enjojing a high standard of living by 
the work of only one-eighth of the total 
population This proportion of the 
farmers within the nation may and 
probably wjJJ be further reduced Thus 
50 per cent of a prosperous nation most 


Another possible super metropolitan 
system of this kind could well be forming 
m England A giant U shaped urban 


e Wst,2nded revised pp 170-177 »nd24^ 
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chain surrounds the southern Pennines 
extending from Liverpool and Man 
Chester to Leeds and Bradford \Ta 
Birmingham and Sheffield This U ma> 
some da> unite southwards with the 
expanding suburbs of Greater London 
Then the whole s>'stem ma> enter the 
megalopolitan family Itwouldremam 
ne%enheless quite different from Mega 
lopolis on the northeastern seaboard 
Each large af%a of su^ Lind will long 
keep Its onginalit) resulting from its 
ow n past and its relation to a given zone 
of civilization Large urbanized areas 
do not need however to grow up to 
megalopolitan sue to be able to profit 
by the lessons m metropolitan organiza 
tion obtained m Megalopolis 

How Far Could Megalopous Grow’ 

Several important studies of the 
metropolitan areas around New ^ork 
City PhiUdelph a etc. are now m 
progress These surteys wall attempt 
to forecast future grow-th b> projecting 
curves for the next 10 to 25 years 
Urban and suburban temtory is escpand 
jng at a fast pace in the United States 
and this pace has been notably acceler 
ated m recent years. A vast area like 
Megalopolis would not have arisen with 
out It- The time has perhaps come to 
asL once more the quest on How far 
could M^alopolis grow ’ And in wh ch 
directions’ 

In 1955 a group of aty planoets at 
\ ale Gnweisa'cy began to speak, about a 
atylike well knit system extend ng from 
Portland Maine to Norfolk Vtigima 
Such may be the impression provided 
by road transportation rnaps This 
writers observations on completion of 
a study of k'lrginia by January 19SS 
d d not seem to warrant as yet the 
absorption into Megalopolis of more 
than a few counties in northern N^iginia. 
Richmond and the Hampton Roads area 


had not yet been consolidated with the 
Washington to-Boston more intensely 
urbanized system Beyond eastern Mas- 
sachusettsnorthwards urbanization was 
felt mainly in the summer as a sea 
sonal migration of vacationing or semi 
vacationing people from Megalopolis 
However there could be no doubt that 
Megalopolis is daily expanding its tern 
tonal scope Our definition (sec Fig i) 
based on the census of 1950 is certainly 
an underestimation in area lor 1957 

Expansion proceeds in many dirtc 
tions of course all around the outer 
fringes Consolidation of the urban land 
use within the 1950 limits goes on at the 
same lime The existing densities of 
population (see Fig 2) and the trends 
of increase of this densitv by counties 
m the recent past (see Fig 5) concur in 
stressing a relative saturatioa of most 
of the areas within Megalopolis between 
Philadelphia and Boston Although a 
great deal of new construction stiU gees 
on ev en m those parts, the more striking 
increases appear in the southern section 
of \fegalopolis and an ezpans on in the 
Virginian Tidewater and northern Pied 
mont seems unavoidable. 

Thus Megalopolis is pushing south 
wards and soulhw estwaids. It may 
indeed reach Richmond and Norfolk 
some day m the foreseeable future. 
Another set of directions this time 
inland and breaking away from the 
fateful axis of U.S. 1 may be inferred 
from an attcnpve examination of the 
distribution abeady in oi the 

raetropobtan areas in the northeastern 
section of the United States between 
die Atlantic seaboard the Great Lakes 
and the Ohio Valley (see Kg 4) A 
rather impresive density of such metro- 
politan areas is found inland along the 
route of the New York Central Railroad 
up the Hudson Mohawk route and the 
southern shores of Lakes Ene and 
Ontario Then from Cleveland south 
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wanis a litllc inKtraptoH tta'" 
towanJs Pittsburgh, rcnn8>1van‘a 
tv^wn \!cga!opolis on one hand ami the 
trans Appahchian iirbanued and »ndu^ 
tnahzed areas the sallcj-s and ridges 
of the Appalacliian Mountains ® 

clearcut break Cut if the Pittsburgh- 
Cleveland-Syracusc Albany chain 

come to be consolidated cNcnnioun «» 

ranges could be oy-ercomc and an 
enormous sort of annular megnlopoiit 
system could arise, the St U»rencc 
Seaway, if it de\eloped mto a rajet 
artery of navigation could prccipiw « 
such a trend , 

A much smaller but curiously an 
nular urban system is already shaping 


m Ihc NelhtHind. »> 

f ill* ntics along the mam sea 

Siii oniolland from Amsterdam 

from Utrecht 

niescence the U-shaped 

chain of the mewu^ 

aties along the sn <• topo- 

annular ( the Pennine range, 
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At scale, to the Appalachian ndges 
A of Megalopolis 

/ Other trends of megalopolitan expan 
Sion m territory could be discussed 
either inside the mountainous obstade 
Itself or nQrtheasti\ards in the seaboard 
area But these trends are definitely 
seasonal In the past Megalopolis has 
m fact empUed the neighboring moun 
tains northern Isew England, and even 
to some extent the province of Qutbec 
in Canada by altracpng millions of 
people from difficult rural areas less 
rich m opportunity Now, with the 
nse of the standard of living, with more 
people taking longer summer vacations, 
the cooler New England seashore or 
hills the Appalachian plateaus attract 
a sort of tramhumanu of city folks to 
summer pastures This transhumance 
seems to be constantly on the increase 
and creates for the summer months long 
range commuung problems If the 


contiguous areas where the majority of 
the permanent population In'es from the 
proceeds of summer residents and tour 
isfs, « ere to be included in the temtonal 
concept of Megalopolis, the limits of our 
area would have to be rapidly and sub- 
stantially enlarged 

Urban land utilisation is indeed 
devouring land fast, in many ways 
The old habit of considering it as a 
minor occupant of space will soon have 
to be revised Our modern civilization 
has found the means to grow more and 
more agricultural products to raise more 
and more livestock, on less space, but 
industnal, commercial, and residential 
uses are constantly increasing their space 
requirements. Our generation is proba 
bly witnessmg the beginning of a great 
revoluuon in the geography of land use 
Megalopolis heralds a new era in the 
distnbuUon of habitat and economic 
activities 



